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SITE CHARACTERISTICS REPORT 

INTRODUCTION 

This site characteristics report summarizes past and known current environmental 

conditions at the former pentachlorophenol (PCP) mixing area (the site) at Time Oil's Northwest 

Terminal. The intent of this report is to provide Time Oil Company (Time) and the Oregon 

Department of Environmental Quality (DEQ) with a clear basis for the planned RCRA Facility 

Investigation (RFI and related activities). This report is based in part on, and supplements, the 

discussion of previous investigations in ECOVA's 1991 Preliminary Assessment/Data Evaluation and 

Proposed Remediation Pian for Pentachlorophenol Contaminated Soil at Time Oil Co. (Preliminary 

Assessment Report) (applicable portions reproduced as Appendix A). Time's files also were 

reviewed in the development of this report. 

SITE DESCRIPTION 

The site is a former pentachlorophenol (PCP) mixing area located within a small portion 

of Time's Northwest Terminal, in the industrialized Rivergate area of north Portland, Oregon 

(Figure 1). The site currently consists of a former PCP storage warehouse, the adjacent former 

PCP mixing area from which soil has been excavated (currently backfilled), a stockpile of the 

excavated PCP-containing soil located south-southwest of the excavation area, and an inactive 

soil treatment area (Figure 2). 

SITE HISTORY 

Former site operations consisted of PCP blending services that were operated by Time 

under a lease agreement with Koppers Company, from 1967 through 1982. Operations induded 

import of solid PCP, the various carrier liquids into which the PCP would be mixed, and various 

additives; interim storage of the chemicals in the former pentachlorophenol warehouse and in 

product tanks within the site; transfer and mixture of the chemicals to formulations specified by 

Koppers Company; interim storage of the PCP products; and transfer of the products to drums 

for offsite transport. No PCP blending activities have occurred at the site since 1982. Figure 3, 

reproduced from the ECOV A Preliminary Assessment Report, shows the relative arrangement of 

site equipment at the time of the PCP mixing operations. 
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Releases of pcp, carriers, additives, and pcp fonnulations to soil in the mixing area 

appear to have occurred through intennittent spillage from hoses, mixing vessels, and daily 

operations. Environmental investigations and remedial actions conducted by and for Time since 

1984 resulted in the previously noted excavation of PCP-containing soil. The excavation area 

was filled and regraded; approximately 3,000 yd3 of excavated soil remains stockpiled onsite and 

apprOXimately 500,000 gallons of PCP-containing water is stored in a nearby tank. In addition, 

a limited but unquantified volume of PCP-containing soil remains unexcavated at the site. 

SUMMARY OF PREVIOUS INVESTIGATIONS 

Beginning in 1984, a series of investigations at the site have been conducted to evaluate 

the potential for contamination associated with fonner site operations. This section summarizes 

the previous investigations of soil and groundwater at the site. Previous investigations are 

discussed in more detail in the Preliminary Assessment Report as presented in AppendiX A. 

In 1984, DEQ collected one soil sample from the former pentachlorophenol mixing area, 

as part of a larger sampling program. The elevated concentration of PCP in the sample 

prompted Time to initiate excavation and offsite disposal (to the RCRA-pennitted landfill at 

Arlington, Oregon) of PCP-contaminated soil from the PCP mixing area to a depth of 

approximately 1.5 ft (approximately 288 yd3
) in mid-1985. Shortly thereafter, the U.S. 

Environmental Protection Agency (EPA) banned land disposal of the soil (which EPA classified 

as F027 waste). 

Subsequent soil testing in 1985-86 identified additional areas within the PCP mixing area 

that contained elevated PCP concentrations, generally ranging from about 1 to 8000 mg/kg. The 

highest reported PCP concentration (116,000 mg/kg) was in a soil sample collected from a well 

boring (MW-3) drilled underneath the southwest comer of the fonner PCP warehouse, at a true 

vertical depth of 3 ft (the well was drilled at a 45 degree angle). 

These results led to an evaluation of remedial technologies and in 1989, to reduce the 

potential for groundwater contamination, additional excavation within the fonner PCP mixing 

area was accomplished, with the intent of biologically treating the soil. Approximately 3,000 yd3 

of PCP-contaminated soil were excavated in 1989 to depths ranging from less than 4 ft to a 

maximum of 12 ft below original grade (the approximate water table surface) within the fonner 

PCP mixing area (Figure 4). Despite promising bench scale results, the field studies of the 
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treatment system were unsuccessful. The excavated soil was stockpiled onsite in a bermed and 

lined storage area and the excavated area was backfilled to the present ground surface elevation. 

Time's file data from sidewall sampling at the time of excavation in 1989 indicate that soil 

containing PCP at or above 1,000 ppm potentially remains in isolated areas of the site (PCP at 

1,007 ppm was reported from the southern sidewall at a depth of 7 ft) and beneath the former 

pentachlorophenol warehouse, which was initially left unexcavated to maintain the warehouse's 

structural integrity (one 1989 sample from below the slab contained 1,882 ppm PCP). Data for 

soil samples collected within the excavated area in 1989 and in the Well 4 boring prior to the 

excavation also indicate that elevated PCP concentrations likely still exist in soil below the 

vertical limit of excavation. 

Additional soil samples were collected in 1989 for PCP analyses within a bermed tank 

area southeast of the excavation, within the area where excavated soil was to be stockpiled, and 

within the bioremediation process area. All sample results were reported to be nondetected 

except for samples collected near Tank 38K and near the pipelines for the old Tanks (5006 and 

10002). These samples were reported to contain PCP concentrations ranging from about 5 to 

2424 ppm (near Tank 38K). 

Groundwater 

Between 1985 and mid-1990, Time and/or its consultants installed 16 monitoring wells 

and seven well points at or near the site. Because well points were driven, no geologie data 

exists at those locations. Of the 16 monitoring wells installed, boring logs have been located for 

seven. Based on these logs, and the available water level information, a general understanding 

of site hydrogeology can be developed. Table 1 identifies construction details for the monitoring 

wells and well points, and Figure 5 identifies the approximate location of each. For convenience, 

well points and monitoring wells are both referred to as wells in the remainder of this report's 

text. 

Available site data [Ecova 1991 {Appendix A) and Time's files] suggest that groundwater 

exists in alluvial sands of two shallow water-bearing zones underlying the site. The upper 

water-bearing zone, occurring at a depth interval between about 13 to 18 ft below ground 

surface, appears to be a discontinuous perched aquifer. A sandy silt aquitard ranging from 

about 2-5 ft thick reportedly separates the perched zone from a lower water-bearing zone, and 

is reported to terminate south of the site (toward the Willamette River). The lower water-bearing 

zone has been reported as both confined and unconfined (possibly due to seasonal or tidal 
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response in the aquifer); available data indicate that the average water level of the lower water

bearing zone is about 20 ft below the ground surface. Groundwater flow within the upper 

water-bearing zone has been reported to be to the southwest, toward the river. There is not 

sufficient information to detennine the groundwater flow direction for the lower water-bearing 

zone at this time. 

Test results from the onsite wells indicate the presence of elevated PCP concentrations 

in the upper water-bearing zone downgradient of the former PCP mixing area. The highest 

reported PCP concentration (60 mg/L) was detected in Well J1 during the most recent sampling 

event (March 1991). PCP also has been detected in groundwater from Wells Band M in the 

upper water-bearing zone, at 2.3 and 4 mg/L, respectively, and at Wells B2, G1A and J2 in the 

lower water-bearing zone at the detection limit of 1 mg/L. Benzene, ethylbenzene, toluene, and 

xylenes (BETX), believed to be associated with the PCP carrier liquids, also were detected in 

wells B1 and J1 during 1991, at concentrations ranging from 0.005 to 1.8 mg/L. 

POTENTIAL CONSTITUENTS OF CONCERN 

Chemicals associated with PCP mixing operations at the site which, at elevated 

concentrations, could pose a threat to human health or the environment are the potential 

constituents of concern for the site. Based on current information, the potential constituents of 

concern include the following: 

• Pentachlorophenol (PCP), and its breakdown products 2,3-4,6-
tetra chlorophenol, 2,4,5-trichlorophenol, 2,4,6-trichlorophenol, 2,4-
dichlorophenol, and 2-chlorophenol 

• Tetrachlorodibenzo-dioxins and -furans, which are common trace contaminants 
in technical grade PCP 

• Benzene, ethylbenzene, toluene, and xylenes (BETX) which may have been 
present in low proportions in several of the petroleum products used as 
carriers for the PCP 

• Polynuclear aromatic hydrocarbons (PAHs; in particular, those deSignated by 
EPA as carcinogenic) which may have been present in low proportions in 
several of the petroleum products used as carriers for the PCP. 

Because several carrier chemicals or additives used at the site were proprietary, the RFI 

will include priority pollutant analyses that will assist in evaluating whether carrier and additive 

chemicals used in the former blending operations also are present in soil and/or groundwater 

at concentrations of concern. 
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POTENTIAL MIGRATION PATHWAYS 

Chemicals released during past operations at the site would be expected to leach into the 

subsurface soil and the water of the upper water-bearing zone in the dissolved phase and, 

perhaps, as a pure phase. Based on a review of the MSDS sheets available for components of 

the Koppers formulations and for the formulations themselves, the most likely forms of historical 

contamination in the subsurface at the site are the following: 

• Pure (solid) PCP in near surface soil near the point of release (or deeper if 
surface disturbance or filling has occurred). Previous soil excavations at the 
site are expected to have addressed most soil affected by pure PCP. 

• Dissolved phase PCP and carrier components. PCP exhibits a relatively high 
tendency to sorb to organiC carbon in soil, thereby retarding its movement in 
the environment relative to both water and some of the constituents in the 
carriers and additives used in the various formulations. The extent to which 
this retardation actually occurs at the site is dependent upon, among other 
things, the amount of organiC carbon in the subsurface soil. 

• Pure phase carriers or PCP-containing formulations. If a pure phase exists at 
the site, it would be expected to exist near the point of release in the 
unsaturated zone as residual, or possibly at the top of the capillary zone of the 
upper water-bearing zone (because most of the carriers and formulations 
appear to have had densities less than that of water). Any pure phase that 
exists at the top of the capillary zone of the upper water-bearing unit would 
in fact be expected to be distributed over an interval that corresponds to the 
seasonal or tidal fluctuation of the groundwater. 

There is also a potential at the site for a dense pure phase which could migrate 

downward under gravity through the saturated soil of the upper water-bearing zone, and 

accumulate on lenses or units of low permeability. This potential exists because one Koppers 

product produced at the site reportedly had a specific gravity greater than 1 (the volume of the 

denser pcp product produced at the site relative to that of the numerous other lighter PCP 

products is not known, but is believed to be significantly less). PCP itself is also denser than 

water, but at its solubility limit, would not form a solution denser than water (and it is unlikely 

that dissolved PCP could form a solution denser than water even if carriers were also dissolved 

in the water, thereby inducing a cosolvency effect). 
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CURRENT DATA GAPS 

Previous investigations at the site provide important but limited information regarding 

the nature of the subsurface hydrogeology, and the occurrence of contamination at the site. 

Therefore, certain issues important in the evaluation of any further remedial action remain 

unresolved. These include the following: 

• The nature and lateral extent of the confining layer between the upper and 
lower"water-bearing zones 

• The predominant flow directions in each of the water-bearing zones, and 
whether tidal fluctuations in the Willamette River or seasonal factors 
significantly influence groundwater flow at the site 

• Whether nonaqueous phase contamination exists at the site 

• Whether PCP is the primary constituent of concern, or whether carrier and 
additive chemicals used in the former blending operations also are present in 
soil and/or ground water at concentrations of concern 

• Site-specific values for the aquifer properties that influence ~optaminant 
transport rates 

• The lateral and vertical extent of contamination in unexcavated soil and in 
groundwater at the site 

FUTURE SITE ACfIVITIES 

The Oregon Department of Environmental Quality (DEQ) has determined that the soil 

contaminated with PCP formulations apparently spilled intermittently during former site 

operations are RCRA hazardous wastes (waste code F027). At present, approximately 3,000 yd3 

of soil previously excavated from the site remain stockpiled onsite. In addition, as noted in the 

previous section, the current condition of in-place soil and groundwater at the site requires 

further evaluation. And finally, Time is currently pursuing options to treat and dispose of water 

generated through previous site investigations and soil treatment tests and that is currently 

stored onsite. To address these issues, Time has retained Landau Associates, Inc. to perform the 

following activities: 

• A RCRA Facility Investigation (RFI) 

• Design of a RCRA containment building to store the stockpiled soil 

• Design and implementation of a batch water treatment system. 

Each of these activities is described briefly below. 

08/30/93 1:\ TIME\SlTECHARRPT 6 

LANDAU ASSOCIATES. INC. 

BZT0104(e)012228 



RFI Site Characterization 

Because information from previous investigations perfonned by DEQ and Time confinn 

that releases have occurred at the site, Time is ready to proceed directly to an RFI in lieu of 

waiting for a RCRA Facility Assessment. 

RFI site characterization activities will be described in detail in the draft RFI Work Plan 

to be submitted to DEQ shortly after this report (currently expected to be on or before September 

30, 1993). The RFI is being designed to fill the data gaps noted above. The infonnation collected 

as part of the RFI site characterization activities will be used in conjunction with data collected 

during previous investigations to detennine the nature and extent of contamination that 

currently remains at the site, and the risks that the current contamination poses. The data 

collected and the evaluations made during the RFI will subsequently be used to evaluate 

whether any additional corrective measures are needed and if so, in the evaluation of those 

measures. 

The RFI Work Plan describes planned field activities to be conducted as part of the RFI, 

including: 1) surface and subsurface soil sampling in and adjacent to areas previously identified 

as contaminated, 2) installation of monitoring wells and sampling of groundwater in and 

downgradient to previously identified contaminated areas, and 3) measurement of water levels 

and performance of aquifer tests to determine groundwater flow direction in both water-bearing 

units and aquifer parameters. 

Soil Containment Building 

Landau Associates recently completed an evaluation of a number of viable alternative 

designs for containment buildings for the currently stockpiled soil and is initiating preliminary 

design of that unit. Submittal of the draft design to DEQ for review is currently scheduled for 

fall, 1993. 

Water Treatment 

Landau Associates has completed an evaluation of water treatment alternatives for Time, 

and is proceeding with design of a portable batch carbon treatment system. Following treatment 

and verification of the treatment, the water is expected to be disposed to the local publicly 

owned treatment works (POTW). 
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EXEClITIVE SUMMARY 

Since the 1940's, Time Oil Co. has operated a petroleum products terminal in the Rivergate area of northwest 

Portland, Oregon, which provides tank storage facilities for its products. Time Oil Co. has, on occasion, leased tanks 

to outside customers for storage of their (customers') products; in these cases, Time Oil Co. has also provided 

product handling and distribution services. In an arrangement of this type, Time Oil Co. ran a Pentachlorophenol 

(PCP) blending operation for Koppers Company on a portion of the subject property from March 1, 1967 to March 

31, 1982. This operation consisted of heating and mixing PCP granules with paraffin wax, mineral spirits and Olher 

similar solvents to yield various woodtreating products per Koppers' specifications. These products were then stored 

in tanks on site and later shipped to Koppers' customers in 55 gallon drums. 

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under most 

conditions. It is largely water insoluble, although it can be dissolved in water with the pH elevated to 10 or more. 

lts primary use is as a wood preservative when blended with various types of oil products. Details of its 

characteristics, as well as the characteristics of the various solvents it was blended with, are given in the Material 

Safety Data Sheets included in Appendix C. 

At some time during the lease agreement betwc:en Time Oil Co. and Koppers, PCP was released into the soil 

adjacent to the warehouse in the Mixing Area. This material was probably released in combination with the various 

solvents used in the process. The primary cause for these releases appears to have been intermittent spillage from 

hoses, mixing vessels and daily operations, rather than a specific, large spill event. 

Since the termination of the agreement between Time Oil Co. and Koppers, Time Oil Co. has been actively pursuing 

remediation of the contaminated area. 

In 1984 the Oregon Department of Environmental Quality inspected this site. At that time samples were taken from 

throughout the site which showed no lead contamil:tation, no pesticide contamination, no PCP contamination outside 

the limits of the PCP Mixing Area and warehouse, and very limited contamination by selected hydrocarbon 

compounds. 

v 
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In 1985 Time Oil Co. began a program to excavate the contaminated soil for disposal at an appropriate landfill. 

Early in that year, approximately 290 cubic yards of the most contaminated soil were removed from the site and 

disposed of at Arlington, Oregon. Investigations continued to dctermine the exact extcnt of the contamination. 

However, before the remaining contaminated soil could be removed, PCP was reclassified as a hazardous waste 

bearing the number F027, and thus became ineligible for disposal at hazardous waste facilities in the United States. 

Pending resolution of acceptable soil disposal techniques, Time Oil Co. switched their focus to determining if the 

groundwater had been contaminated. This involved installing an extensive nctwork of groundwater monitoring welLs 

and repeated sampling and analysis. This work indicated low levels of groundwater contamination, however, the 

results are somewhat inconclusive. In an effort to limit any possible continuation of groundwater contamination, 

the contaminated soil was excavated and stock piled in a bermed, lined area, and covered. 

Since 1988 Time Oil Co. has been working with ECOVA Corp. (0 remedia!e (he contaminated soil on sileo Efforts 

originally were focused on soil washing (echniques. These efforts were halted when it became apparent that meeting 

a "background" cleanup level of 0.5 mg/kg would not be practicable. 

Currently, Time Oil Co. would like to work with the Oregon Depar(ment of Environmental Quality to set an 

achievable cleanup level that would be considered safe to both the environmen( and personal health, so that the 

contamination problem at the site can be remedia(ed. 

From the time significant contamination at the site was verified, Time Oil Co. has continuously pursued voluntary 

cleanup of the site, and compliance with environmental regulations. This report is submitted in furtherance of that 

policy. 

This document is divided into four sections. The Preliminary Assessment Part r is a general site overview discussing 

the site history, and a description of the contamination problem. 

The Preliminary Assessment Part II is a more detailed analysis of the situation. Descriptions of soil and 

groundwater contamination are given along with the available analytical information that was obtained prior to 1989. 
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The Preliminary Assessment Pact III is an account of the work ECOVA Corporation has performed on site since 

1989 and describes the objectives of the current site activities. 

The Preliminary Assessment Part IV is a recommendation of future actions. 
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P AI - PRELIMINARY ASSESSMENT PART I 

1 

a:l067[nMEODEQ.RPT/N07/JB:dc/4 

[ ( 0 V A 

,:';:3 
::::= 
::~3 

BZT0104(e)012246 



I. GENERAL SITE DATA 

A SITE NAME 

Time Oil Co. Northwest Terminal 

B SITE ADDRESS 

12005 North Burgard Road 

Portland, Oregon 97203 

C SITE CONTACT 

Dick Basney 

Terminal Manager 

12005 North Burgard Road 

Portland, Oregon 97203 

(503) 286-1611 

D CURRENT LEGAL OWNER AND OPERATOR 

Prope.rty is owned by Northwest Terminal Co., a wholly-owned subsidiary of Time Oil Co. located 

at 2737 West Commodore Way Seattle, Washington 98199-1233. Improvements are owned by 

Time Oil Co., which also operates the terminal. Contact for environmental affairs is Mr. Fred 

Proby at (206) 286-6444. 

Northwest Terminal Co. has owned the property since 1943. 

E CURRENT OPERATOR 

Time Oil Co. 

2 
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II. SITE DESCRIPTION 

A LEGAL DESCRIPTION 

The subject property is comprised of four parcels situated in Section 35 of Township 2N Range 1 W: tax 101 

#18 (12.47 acres), #31 (32.40 acres), #63 (0.22 acres) and #38 (6.04 acres). Tax lots #18, #31, and #63 

(45.09 acres total) are referred to as the "Northwest Terminal" and tax lot #38 is referred to as the "Bell 

Terminal"; both are operated by Time Oil Co. 

8 COORDINATES 

The Time Oil Co. facilities are located at approximately the follo'Wing (unsurveyed) coordinates: 

Longitude 

Latitude 

C ROAD DIRECTIONS 

122 degrees, 47 minutes West 

45 degrees, 37 minutes North 

From St. Johns, go north on Lombard, and turn left onto Burgard Road at the bend where 

Lombard turns into Columbia. Stay to the right at the first fork (approximately 1 block from 

Lombard), and follow the road around to the left (west). Where the road (Urns north, go straight 

(west) down driveway to Time Oil Co. 

D TOTAL AREA OF SITE 

The Time Oil Co. facilities cover an area that is approximately 51 acres, but the area of 

contamination covered an area that originally was approximately 100 feet by 100 feet. 

E DESCRIPTION OF LAND USES IMMEDIATELY SURROUNDING SITE BOUNDARIES 

The land surrounding the subject site is the Rivergate Industrial area. It is occupied by the Port 

of Portland facilities and heavy industrial complexes. 
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ilL OWNt:RSIIIP INFORMATION 

A PAST LEGAL OWNER(S) 

Northwest Terminal Co. acquired title to Ihe approximately 12.5 acres on which the warehouse and Mixing 

Area is located from Oregon Shipbuildin;g Corp. on December 2. 1943. The current address, telephone 

number and years of ownership of Oregon Shipbuilding Corp. are not known. 

The approximately 40 acres to the east of the Mixing Area was acquired from the United States of America 

on May 20, 1950. 

The property compriSing the Bell Oil Terminal was acquired from William Shenker and others on 

September 9, 1953. His current address, telephone number and years of ownership are not known. 

B TYPE OF OWNERSHIP 

Corporate, government and private 

C PAST LESSEES OR OPERATORS 

Unknown 

a: 1067 rnMEODEO. RJ'T/N07/ JO:dc/4 

4 

{ C a v A 

::::= 
:::3 

BZT0104(e)012249 



IV. SITE IIISTORY AND POTENTIAL PROBLEMS 

A SITE OPERATIONS 

Since the 1940's, Time Oil Co. has operated a petroleum products terminal in the Rivergate area of 

northwest Portland, Oregon, that provides tank storage facilities for its products. Time Oil Co. has, on 

occasion, leas6d tanks to outside customers for storage of their (the customers') products; in these cases, 

Time Oil Co. has also provided handling and distribution services. In an arrangement of this type, Time 

Oil Co. ran a PCP blending operation for Koppers Company on a portion of the subject property from 

March 1, 1967 to March 31, 1982. This operation consisted of heating and mixing PCP granules with 

paraffin wax, mineral spirits and other similar solvents to yield various woodtreating products per Koppers' 

specifications. These products were then stored in tanks on site and later shipped to Koppers' customers 

in 55 gallon drums. The 1972 site map in Appendix B, Figure 1, illustrates the Time Oil Co. facilities 

configuration and shows the contaminated site at the time of these operations. Tanks No. 20001, 20002, 

and 20003 were leased to Koppers, as well as several smaller, above ground, horizontal tanks. 

At some time during the lease agreement between Time Oil Co. and Koppers, PCP was released into the 

soil adjacent to the warehouse and Mixing Area. This material was probably released in combination with 

the several hydrocarbon solvents used in the process. The primary cause for these releases appears to have 

been inlermiUent spillage from hoses, mixing vessels and daily operations, rather than a specific, large spill 

event. 

Following termination of Time Oil Co.'s agreement with Koppers on March 31, 1982, the tanks, piping, and 

related equipment were removed and soil samples were collected. These samples indicated that PCP had 

been released. 

Upon removal of the equipment used in the PCP operation, plans were made to excavate and dispose of 

the contaminated soil. This was to be a three phase effort, ful1y coordinated with the Oregon Department 

of Environmental Quality (ODEQ). Phase I consisted of initial soil excavation and tran.sport to an 

authorized disposal facility. Phase II involved a thorough investigation to determine the extent of PCP 

contamination. Phase III planned the removal and disposal of all contaminated soil with concentrations 

above acceptable limits. 
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Phases ( and n were completed, but the ban on landlilling PCP contaminated materials impeded progress 

toward completion of Phase lU. 

B S(TE EMERGENCY/REMEDIAL ACTIONS 

No "emergency" operations have been und,ertaken on the site with respect to the PCP operations. Remedial 

actions that have occurred at the site, and a summary of analytical information, are described in the 

following historical summary. A more thorough discussion of analytical information is included in 

Preliminary Assessment II under Soil Pathway and Groundwater Pathway. 

19R3 

April 

1984 

April 

October 

Bioassay tests indicated that surface soil from the PCP mixing area was toxic to juvinile Rainbow 

trout at soil concentrations of 100 and 1000 mg/L The PCP concentration of this soil sample was 

not determined. 

Oregon Department of Environmental Quality (ODEQ) advised Time Oil Co. that the Northwest 

Terminal was to be inspected as part of ODEQ/EPA "hit list" of 44 companies. 

ODEQ inspected the site and del:ermined that soil samples should be collected and analyzed. 

December 

January 

ODEQ collected 12 soil samples throughout the entire Mixing Area, of which one sample was in 

PCP area. 

Time Oil Co. received results of ODEQ soil sampling. showing 1820 mg/kg PCP in woodtreating ,. 
area. 

All 12 soil samples tested for EP Toxicity lead showed concentration of less than 0.1 mg/L 

6 

E C 0 V A 

a: 1067 (llMEODEQ. RPT IN07 I JO:dc/4 ::::=: 
::==: 

BZT0104(e)012251 



All 12 soil samples were tested for 14 pesticides and showed concentrations of less than 5 mgjkg 

(the detection limit). 

Samples tested for acid extract abies (phenols) showed 10 of the 12 sites to contain less than 1 

mgjkg (the detection limit). One sample contained 515 mg/kg PCP and 12 mg/kg 

tetrachlorophenol (this sample was taken near the site of tanks leased to Crosby and Overton). 

The second sample which tested over the detection limit contained 1S20 mg/kg PCP and 71 mg/kg 

tetrachlorophenol (this sample was taken at the site of the tanks le3.Sed to Koppers). 

All 12 soil samples were tested for base-neutral e~1ractables. Of these. n:ne of the 12 contained 

less than the detection limit (1 mg/kb). 

February 

May 

June 

On February 4, 1985, Time Oil Co. reiterated to the ODEQ its intent to excavate PCP 

contaminated soil and dispose of it at an approved disposal facility. This was done \;a a status 

update letter to ODEQ (Janet Gillespie). 

Letter from John Smits of ODEQ to EPA describes history of site, waste handling practices, and 

recommendations for future actions (this letter is included in Appendix A). 

DEQ approved "Disposal Request" for PCP contaminated soil at the hazardous waste facility at 

Arlington, Oregon. 

·Waste Transportation and Disposal Agreement" executed with Chern-Security Systems, Inc. for 

disposal of soil at Arlington. 

Between June 25 and June 28, 1985,288 cubic yards (242 tons) of soil were removed and shipped 

to Arlington as part of the Phase I excavation described earlier. The soil was excavated to a depth 

of 2 to 4 feet in the northwest corner of the Mixing Area (documentation included in Appendix 

A). 
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August 

On lune 28, 1985, Time Oil Co. fI:ceived a letter from the ODEO laboratory concerning a previous 

interpretation by the agency. This letter stated that 600 mgjkg of total chlorophenols. in soil and 

0.15 mgjl in water represented the hazardous waste threshold. This conclusion was based on 

extraction and biG-toxicity tests performed by ODEO. The letter did state that this was only to be 

used as guidance and did not ne,:essarily reflect specific clean up requirements. 

Following completion of the Phase I excavation, site characterization by Riedel Environmental 

Services showed that not all of the: PCP contaminated soil had been removed. Samples were taken 

from 22 locations around the outside of the perimeter of the PCP Mixing Area south of the 

pentachlorophenol warehouse in an effort to determine the extent of contamination. Three 

composite samples were also taken in this area which showed concentrations up to S60 mgjkg. 

Additional samples were then taken from 81 sites just outside of the PCP Mixing Area and 

analyzed. Results indicated that PCP contamination was localized to the west and south of the 

warehouse, with little or no contamination occurring to the east of the site. 

Soil was then collected from 14 locations at various depths from within (he Mi.xing Area. 

Contamination contour maps indicated a maximum concentration of 26,500 mgjkg at the surface 

of the area where the loading of trucks had occurred during the Phase I excavation. A second 

point of high concentration was at the southwest corner of the PCP warehouse. These contour 

maps are presented in Appendix D. Analytical information for soil and groundwater is summarized 

in more detail in PA II under ·Observed Releases· for Soil Pathway and Groundwater Pathway 

respectively. 

November 

Time Oil Co. retained Riedel Environmental Services to install four groundwater mon.iwring wells 

near the southwest corner of the PCP warehouse building (Wells 1. Z. 3 and 4). Soil samples were 

taken to expand the data from earlier analyses. Wells 1,2 and 3 were slanted under the warehouse 

in an effort to determine the exte:nt of contamination in that direction. Samples from the slant 

borings indicated PCP concentrations as high as 116,000 mgjkg at 2..5 to 4 feet below the surface; 

concentrations decreased with depth. A map of the well locations is provided in Appendix B, 

Figure 2. 

December 
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January 

May 

On December 10, 1985, the Environmental Protection Agency, Region X, advised Time Oil Co. 

that soil contaminated with PCP had been reclassified from U242 to a hazardous waste bearing 

number F027. The EPA further advised that at that time there were no commercial hazardous 

waste facilities in the United States that would accept waste designated as F027. 

Pend~ng resolution of acceptable disposal techniques, Time Oil Co. switched the focus of its 
4 

attention to determining if groundwater had been contaminated. 

In order to identify groundwater flow direction and gradient in the area of the site, Time Oil Co. 

installed well points at three locations surrounding the PCP warehouse and Mixing Area. On 

February 12 the report was received on the operations associaced with those wells. Two of the 

wells (A and B) were installed to a depth of 20 feet, and two wells were installed at location C to 

a depth of 8 feet. Water level measurements were taken on nine occasions in Wells A, B, C1, C2, 

and 4. The data indicated unexpectedly lower water levels in Well 4. 

To further the investigation, three additional well points, four observation pits and a river level 

reference point were installed by Time Oil Co. in March, 1986. Wells E, F, and G were 20, 19, 

and 13 feet deep, respectively. Well C2 was removed. Water levels were again measured and 

supported the data of the previous water level measurements. 

Analysis of the data indicated a strong likelihood that Well 4 had penetrated a low permeability 

zone and had not been completed in such a way as to prevent the perched water table from 

draining through the well bore. 

In May, 1986, at Time's direction, three additional groundwater monitoring wells were installed by 

Riedel (Wells D, H, and I). The purpose of these wells was to further define the upper 

piezometric surface and to obtain data on groundwater quality. 
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August 

October 

Time Oil Co. also retained Century Environmenlal Sciences to perform groundwater sampling and 

analysis. Water level readings in Wells 4, A, B, C, E, F, and G indicated a persistent zone of 

depression around Well 4. Well 4 was subsequently over-drilled and sealed. 

Analysis of water samples from Wells 4, B, and F indicated PCP concentrations of 6.1, 2.6, and 1.4 

ppb respectively. A second group of water samples was taken from Wells A, B, D, E, F, H, and 

I. The only well which indicated PCP concentrations above detection limits was Well I, with a 

concentration of 2.2 ppb. 

In August of 1986 SRH Associates was retained to perform additional sampling and analysis of soil 

and groundwater at the Time Oil Co. facility. Time Oil Co. had regraded the surface of the 

Mixing Area gathering all suspected contaminated surface soil into a centralized area, reducing the 

area to about 60 feet by 60 feet. SRH then collected surface soil samples from the same 14 

locations in the Mixing Area which had previously been sampled by Riedel. Additionally, six holes 

were drilled through the warehouse floor and sampled soil beneath the building. Groundwater 

samples were also obtained from seven existing monitoring wells and analyzed. The results of this 

work are summarized in Appendix D, pages 14 to 26. 

SRH Associates, Inc. evaluated twelve alternative cleanup technologies and recommended soil 

washing as the most logical clean-up approach, followed by Surface Mounted Thermal Extraction 

and In-Situ Thermal ExtractiolL The report recommended performing bench and pilot scale 

evaluations. At the time, these tc:chnologies were still in the experimental stage, so Time Oil Co. 

chose to seek other treatment approaches. 

September 
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October 

Time Oil Co. received a work plan from ECOVA for soil and groundwater remediation using 

biological treatment in above-ground reactors. Three ailernative clean up levels were evaluated -

500, 100, and 50 mg/kg. 

Time Oil Co. contacted ODEQ (Ed Woods and Tom Miller) to determine DEQ's role and was 

advise~ that ODEQ did not necessarily need to approve the treatment process, but would need to 

sign-off that the cleanup had been effectively completed. 

ECOV A's Work Plan was amended to set a final cleanup level of 0.5 mg/kg PCP, the practical 

quantitatioD limit using standard test procedures. This concentration was selected to reflect 

ODEQ's goal of remediating to "background" levels. 

December 

1989 

Received notification from ODEQ (leHer dated 11/30/88) that facility was listed on "Inventory of 

Confirmed Releases", site identification number 170. 

April - October 

1m 

To reduce the potential for groundwater contamination, the contaminated soil was excavated and 

stock piled in a bermed. lined storage area next to site of original contamination. ECOV A 

performed biological slurry treatment on 10 yards of soil from the stock pile, and achieved 

reduction of PCP from approximately 250 to 50 mg/kg. Further biodegradation was inhibited by 

the presence of mineral spirits and related solvents used in the PCP formulation. 

January - March 

Field studies by ECOVA indicated that, under the existing soil conditions, biodegradation of PCP 

to 0.5 mg/kg would not be practical. The lowest concentration that could be practically achieved 

was determined to be 100 mg/kg. 

1991 

December 
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Time Oil Co. submits plan to ODEQ for soil cleanup under the voluntary cleanup program. 

C DESCRIPTION Of PRIOR SPILLS 

As mentioned above, at some time during the lease agreement between Time Oil Co. and Koppers, PCP 

were released into the soil adjacent to the warehouse and Mixing Area. This material was probably 

released in combination with the minieral spirits and other solvents which were used in the process. The 

primary cause for these releases appears to have been intermittent spillage from hoses, mixing vessels and 

daily operations, rather than a specific, large spill event. 

During an October 25, 1984 site visit by the: ODEQ, the 20,000 gallon storage tanks were inspected. There 

was ob.ious visual contamination of the soil by incidental spills in this former handling area. The tanks 

were later removed. 

D SMtPLlNG AND ANALYSIS DATA 

Copies of all supporting documentation including sampling and analyses are contained in Appendix A in 

chronological order and are described briefly above in PA I, Section [V, Subsection B. Detailed 

descriptions of soil and groundwater sampling and analyses are included in PAIl, Sections I and II. 

E BIBLIOGRAPHY Of ALL FILES, REPORTS REVIEWED 

The following documentation is included in Appendix A in support of this report under the referenced 

subsections of that appendix: 

A "Northwest Terminal Woodtreating Chronology of Events-

A-1 Department of Environmental Quality -Request for Analysis" for samples taken. December 12,. 

1984. 

A-2 Letter from John L. Smits (ODEQ) to Debbie Flood (EPA Region X) describing site conditions. 

February 12, 1985. 

A·3 Letter from ODEQ (Richard F. Gates) to Time Oil Co. giving 600 mgjkg as the hazardous waste 

threshold, June 28, 1985. 
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A-4 Results of sample analysis for North West Vacuum Truck Service, February 19, 1985. 

Documentation for excavation of 240 tons of contaminated soil by Chern-Security systems, July 29, 

1985. 

A-5 Leuer from Riedel Environmental Services. Inc. to Time Oil Co. giving sample results, August 15, 

1985. 

Re~rt to TlDle Oil Co. from Riedel Environmental Services, October 18, 1985. 

A-6 Letter from George C. Hofer (EPA - RCRA Permits Section) to Time Oil Co. giving notice that 

PCP will no longer be accepted at hazardous waste facilities, December 10, 1985. 

A-7 Report to Time Oil Co. from Riedel Environmental Services, February 4, 1986. 

A-8 Time Oil Co. internal memo from Fred Proby on groundwater investigation, May 2, 1986. 

A-9 Repor( to Time Oil Co. from Century Environment Sciences, June ~, 1986. 

A-lO Report to TlDle Oil Co. from SRH Associates, Inc., October 1, 1986. 

A-ll Report to TlDle Oil Co. from SRH Associates, Inc., November 5, 1987. 
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V. IIAZARDOUS WASTE ClIARACTERlZA1l0N 

HAZARDOUS MATERIALS AND ITPES 

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under 

most conditions. It is largely water insoluble, although it can be dissolved in water with the pH elevated 

to to or more. Its primary use is as a wood preservative when blended with various types of oil products. 

Appendix C describes all of the chemicals used in the wood treating operation. It contains the following: 

• An industry brochure distributed by Koppers which describes the products which were 

produced at the site. 

• A safery bulletin which d,escribes "Safety Measures and Precautions for Handling Solutions 

Containing Pentachlorophenol: 

• Material Safety Data Sheets for aU of the Koppers products and ingredients, which 

includes formulas for their wood treating products. As these chemicals were used in the 

PCP operations on the site, they were released as part of the PCP mixture, and thus are 

be present in the PCP contamination areas. 

B WASTE GENERATION 

The volumes of hazardous materials and wastes generated annually is unknown. The total volume of PCP 

contaminated soils is estimated to be 300[) cubic yards based on a survey of the stock piled soil. 

C WASTE TREATl\'fENT SYSTEMS 

No PCP waste treatment systems were in operation at the site. 
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D PERMITS 

On August 11, 1980, Time Oil Co. completed EPA form 8700-12, Notification of Hazardous Waste Activity. 

as required by RCRA Section 3010. On February 22, 1982, Time Oil Co. requested assignment of a 

generator identification number by correspondence with the Department of Environmental Quality. 

E PERMIT VIOLATIONS 

There have been no known violations of the above-noted permits. 

F HAZARDOUS WASTE DISPOSAL 

On June 25, and 28, 1985, 243 tons of the most heavily contaminated soil were removed from the surface 

of the PCP mixing area. The Uniform Hazardous Waste Manifests documenting the removal and proper 

disposaJ of this material are provided in Appendix A, with the lelter dated July 29, 1985 from Time Oil Co. 

to Chern-Security Systems, Inc. This constitutes the only removal of PCP contaminated soil from the site 

by Time Oil Co. 
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VI. W~lE CONTAINMENT 

The PCP arrived at the site in granular form in 55 gallon drums. The solvents arrived in hogsheads. 

Materials were blended per Koppers spe<:ifications (Appendix C), and were stored in tanks 20001, 20002. 

and 20003, which were 20,000 gallon tanks, and several smaller horizontal, rectangular tanks. These tanks 

were located to the south of the PCP warehouse in the PCP Mixing Area, as shown on the map in 

Appendix B, Figure L All of these tanks and their associated piping were removed in 1984. 

The area containing the PCP solution storage tanks was surrounded by a concrete bulkhead, which was 

approximately three feet high. This Mixing area was approximately 60 feet in the north·south direction, and 

80 feet in the east·west direction. The wall on the west side was decontaminated and demolished in 

November, 1985, after the tanks were removed. This was the only kno",n secondary containment structure. 

The total volume of PCP material spilled at the site can not be accurately determined, since it was the 

result of an accumulation of small incidents, not a documented event. Excavation activities, subsequent 

sample taking and analysis, and surveying of the stock piled soil give an approximate volume of 3000 cubic 

yards of soil that have been impacted. 

[n July of 1985 Riedel International performed sampling and analysis ser.ices at the site. The results of 

this work is included in Appendix D. Using this data as a basis, an average concentration of 945 mg/kg 

has been calculated. 

The activities that resulted in the contamination under investigation consisted of a simple operation wherein. 

solvents were heated and mixed with PCP to produce a variety of wood treating products. The finished 

product was stored in tanks, as described above, and then shipped to customers of Koppers. The only waste 

materials produced by this operation wer(: empty packaging, tanks, drums and buckets with residual PCP 

and the soil contaminated by spilled PCP. 
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VlL USGS TOPOGRAPHIC MAP 

Topographic maps for the Time Oil Co. site and the surrounding region are included in Appendix B, Figures 3 and 

4. 
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VUI. SITE MAPS 

Detailed maps of the Time Oil Co. Northwest Ter:minal showing the location of the PCP blending area are included 

as Appendix B. and are described below: 

• Figure 1 is a drawing from 1972 <:>f the site which shows the PCP Mixing Area as it existed during 

(he blending operations. 

• Figure 2 is a drawing showing the area of contamination and the location of monitoring wells. 

• Figures 3 and 4 are topographic maps showing the immediate vicinity around the Northwest 

Terminal Site. 
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IX. SUMMARY AND RECOMMENDATIONS 

Pentachlorophenol has been spilled on the facilities of Time Oil Co. and has created a contaminated site. Work 

performed by several consulting groups consistently indicates that the eX(ent of PCP contamination is limited to the 

PCP mixing area. 

Time Oil Co. has, from the early stages of this problem, taken an active, self· motivated approach to cleaning up their 

facilities. The site has been thoroughly characterized and fuU-scale field trials have demonstrated that soil washing 

and biological degradation is an effective remediation method. It is therefore recommended that this method be 

used to remediate PCP contaminated soils to a level acceptable to the ODEQ. 
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PAIl - PRELIMINARY ASSESSMENT PART II 
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L SOIL PATHWAY 

A OBSERVED RELEASES 

As mentioned in PAl - Section VI Waste Containment, no specific incidents of PCP spills have been 

documented at the site. Accordingly, ·observed releases· is best described through a discussion of analytical 

information in~icating the extent of contamination. The following discussion summarizes the sampling and 

analytical work which was performed on the Time Oil Co. site prior to 1988. Work done on the site after 

1988 by ECOVA is included in Preliminary Assessment Part lIi. 

Analytical work began with fish bioassay tests performed in February of 1983. These tests indicated that 

the soil from the former PCP mixing area was toxic at [he 100 to WOO mg/kg levels. 

During an October 25, 1984 site visit by Oregon Department of Emironmental Quality, there was visual 

evidence of soil contamination in the former PCP Mixing Area. On that date, the DEQ advised their intent 

to collect soil samples throughout the facility. ODEQ laboratory personnel collected twelve soil samples 

on December 12, 1984 from the entire facility, using a soil core. The sample locations are shown on Figure- i. 

6 in Appendix B. Soil for a composite at each location was sampled at the ground surface, and at 1, 2, and 

3 foot intervals. Analysis performed on each sample included base-neutral extractables, pesticides/PCBs, 

acid extractables, pesticides and EP Toxicity for lead. An effort was also made to identify and quantify any 

other organic chemicals observed with the extraction GC/MS (gas chromatograph/mass spectrometer) 

procedures. 

All 12 soil samples showed concentrations of lead of less than 0.1 mg/~ the detection limit. Concentrations 

of 5 mgjl or greater for EPA Toxic lead are classified as hazardous waste. 

Of 12 soil samples tested for fourteen pesticides(RCRA method 625, extracted by RCRA method 3540), 

all showed concentrations of less than 5 mg/kg, the detection limit for these pesticides. 

Samples for acid extractables (RCRA method 625, extracted by RCRA method 3540) showed all 12 sites 

to contain less than the 1 mg/kg detection limit for these phenol species except for two samples from the 

PCP storage area - samples 9 and 10. The results are summarized in the following table. 
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ODEQ ANALYS(S FOR ACID AND BASE·NEUTRAL EXTRACfABLES 

Sample 4 Sample 8 Sample 9 Sample 10 

AClD EXTRACfABLES 

Pentachlorophenol 515 mg/kg 1820 mg/kg 

Tetrachlorophenol L2 mg/kg 71 mg/kg 

BASE-NEUTRAL EXTR. 

Isophorone 1 mg/kg 

2,4-dinitrotoluene 3 mg/kg 

Fluorene 1 mg/kg 13 mg/kg 

n· nitrosodi phenylam ine 2 mg/kg 

Phenanthrene 1 mg/kg 14 mg/kg 

Anthracene 1 mg/kg L05 mg/kg 

Chrysene 1 mg/kg 

bis(2-ethyhexyl)phthalate - 3 mg/kg 

Also summarized in the above table are the results of the base-neutral extractables, method 625, extracted 

by RCRA method 3540. All showed non detectable concentrations except for samples 4, 8, and 9. 

Although polychlorinated biphenyls (PCBs) were detected at several soil sample sites, total PCBs were well 

below the 50 mg/kg concentration which requires handling. The analytical results from these samples are 

included in Appendix A 

Following coordination with the DEQ, the: Arlington landfill, and local contractors, 24.76 tons (n81 cubic 

feet, or 288 cubic yards) of PCP contaminated soil were hauled to Arlington., Oregon. The contamination 

level of a sample of this soil was 1820 mg/kg PCP. Documentation of the soil removal is included in. 

Appendix A. Continuation of this effort was later halted due to a moratorium on landfLlling of PCP 

contaminated soils. 

(n October of 1985 Riedel Environmental Services submitted a report (included in Appendix A) detailing 

the results of their soil sampling operatioDs conducted in July of 1985. A summary of the analytical results 

is also provided in Appendix 0, pages 1 through 13. This contains a list of PCP. concentrations in the 

samples and a contour map showing PCP distribution at various depths. 
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This data shows high concentrations of PCP immediately to the southwest of the PCP warehouse and a 

second area which was used as a loading area for blended products. PCP concentrations at these two areas 

were 13,500 and 26.550 mg/kg respectively. Page 13 gives the analytical results of three preliminary surface 

composite samples taken from outside the perimeter of the Mixing Area. The samples were collected from 

the west, south, and east directions and analysis indicated PCP concentrations of 660, 860, and 17 mg/kg 

respectively. 

In February of 1986 Riedel Environmental Services submitted a report (included in Appendix A) on a 

November 1985 field investigation in which four wells were installed near the southwest corner of the PCP 

warehouse. Soil samples were taken during installation. The samples from Wells 1, 3, and 4 were analyzed 

for PCP. The results are summarized below. PCP concentrations are presented in parts per million. 

Depth (feet) Well #1 Well #3 Well #4 

0- 1.5 1690 65.3 

2.5 - 4 16.8 116000 

7.5 - 9 886 11000 

16 - 17.5 110 

17.5 - 19 1560 

18.5 - W 574 

32.5 - 35 62.3 

43.5 - 45 1.59 

47.5 - 49 2.81 

In August, 1986, Time Oil Co. re-graded the contaminated area in an effort to consolidate the contaminated 

soil and keep it localized. After re-grading, SRH Associates took samples from the same 14 locations in 

the Mixing Area as Riedel. SRH also drilled six holes in the warehouse floor and collected samples 

underneath the warehouse. The results of the analysis are given in Appendix D, pages 14 to 26. This 

analysis indicates that although the soil does contain some amounts of PCP, these amounts are very low. 

average concentration for 30 samples is .5 ppm with only 5 samples having detectable amounts of PCP. 
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Late.r, in 1989, Time Oil Co., through the services of ECOVA Corporation, excavated approximately 3,000 

yards of contaminated soil and placed it iII a bermed, protected area. Sampling of the excavated pit at the 

time indicated that all of the contaminated soil had be removed, except for soil under the southwest <:orner 

of the warehouse. This soil remained une.J(cavated due to fear of structural damage to the warehouse. This 

work is described in detail in Section P AlII. 

B ACCESSIBILllY 

Time Oil Co. site in Portland is a restricted access. area. The site is completely fenced and access 

is controlled by a gate which can be opened only with a pass .card.- The site has a 24 hour guard 

and operations typically may occur at all hours of the day. 

Currently. the possibility of expo~;ure to contaminated soil is limited, since the contaminated soil 

has been excavated, placed in a lined, bermed, storage area and covered with a tarp. 

Although site personnel have accc:ss to the area, there are no routine operations that would expose 

workers to the contaminants. 

C CONTAINMENT 

There were no containment facilities to prevent spilled PCP mixtures from reaching the soil. A cement 

bulkhead surrounding the PCP Mixing Area had served to contain spills to that immediate area. 

Currently the contaminated soil is covered in a bermed and lined storage area. 

D HAZARDOUSSUBST~~CE 

The hazardous substances of concern at the site are PCP and various petroleum based solvents used in the 

blending process for making wood treating products. The solvents include mineral spirits, ketones, and 

other hydrocarbon products. Product and Material Safety Data Sheets are located in Appendix C. Also 

included with this material is ·Safety Measures and Precautions for Handling Solutions Containing 

Pentachlorophenol.· 
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PCP was the most hazardous substance used at the facility. A toxicity/persistence evaluation of the 

characteristics of PCP was conducted using the method described in Appendix G. PCP's combined 

toxicity/persistence rating factor, using that method, is 15. Persistence of each hazardous substance is 

evaluated on its biodegradability. PCP exhibits a ring compound structure, and is assigned a persistence 

value of 2. Toxicity of each hazardous substance being evaluated is given a value using the rating scheme 

of Sax or the ~ational Fire Protection Association (NFPA). PCP has a rating of Level 3, and is assigned 

a toxicity value of 3. These values for toxicity and persistence give a combined rating of 15. 

PCP's IDLH level (Immediately Dangerous to Life or Healrh) is 150 mg/m3. It is not considered a 

carcinogen by the National Institute for Occupational Safety and HeaIrh. 

E SITE/SOIL GEOLOGY 

It is believed that much of the site has been built up with hydraulic fill from dredging the Willamette River. 

Soil type consists of fine to medium grained sands and minor amounts of silts and gravels. These soils are 

normally associated with a former river channel deposit of the WiUamette River. Little clay appears (0 be 

present near the surface, although lenses may occur at depth. Well Completion Forms for ECOVA Wells 

n, 12, 13, Bl, B2, Gl, and GlA provide a more detailed description of subsurface soils (Appendix F). 

F TARGETS 

1 On-site Population 

The total number of people employed at the Time Oil Co. Portland is approximately [en. Personnel 

do not routinely work or reside on or near tbe area of PCP contamination. 

2 One Mile Population 

United States Geological Survey Topographic Maps were inspected to determine (he Dumber of 

residences in the vicinity. The total residential population within a one-mile radius of the site is 

estimated at 35 people (approximately 15 residences), and appears to be concentrated near 

Harborton, on the opposite bank of (he Willamette River. There are no residences on the 

contaminated property. 

3 Terrestrial Sensitive Populations 

25 

£ 1: a v A 

a:I067{nMEODEQ.RPT/N07/JB:<k/4 

BZT0104(e)012270 



The entire site has been disturbed. so there are no natural flora or fauna resident on the site. other 

than opportunistic species such as mice, rabbits, and birds. 
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II. GROUNDWATER PATHWAY 

A OBSERVED RELEASES 

The following discussion summarizes groundwater sampling and analysis work that has been conducted on 

the Time Oil Co. site prior (0 1988. Work conducted after 1988 by ECOVA Corporation is included in 

Preliminary Assessment Part III. 

1985 

November, Riedel Environmental Services 

[n November, 1985 Riedel Environmental Services installed three shallow and one relatively deep 

well (Well 4) near the southwest corner of the PCP warehouse. A detailed evaluation of the 

boring log data for Well 4 showed that a series of clay lenses and silty sands were encountaed 

between depths of 18.5 and 35 feet. This zone of low permeabililY (an aquitard) appeared !O be 

separating a perched upper water-bearing zone from a separate underlying aquifer. 

The boreholes were drilled with a 16-inch-diameter hollow-stem auger. Each well was constructed 

using 4-inch PVC casing and screen. Unfortunately, during construction of Well 4, the annular 

space was filled with coarse sand to a level extending above the aquitard. This provided a pathway 

for potentially contaminated water from the upper perched zone to flow into the lower aquifer. 

This also appeared to have altered the natural direction of groundwater flow within a zone of 

influence surrounding Well 4. Although the observed water table depression could represent a 

strong, natural vertical gradient in the vicinity of Well 4, the influence of this well on adjacent wells 

indicated a strong probability of an induced groundwater sink caused by the unsealed annulus of 

Well 4. This conclusion was reached by Time Oil Co. upon evaluation of the piezometric surface. 

of the perched water, which indicated that wells in close proximity to Well 4 were apparently 

influenced by Well 4, showing water level depressions, while wells distant from Well 4 were 

unaffected. The water level in Well 4 was also found to fluctuate with levels in the Wilamette 

River, whereas water in the other wells did not. 
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In an effort to reinstate naturall~oundwater flow patterns in the area and to eliminate possible 

intercommunication between upper and lower water bearing zones. Well 4 was removed by 

overdrilling and the hole sealed on May 14, 1986. 

April, Century Environmental Sciences 

Century Environmental Services performed water level measurements and collected samples for 

PCP analysis on wells which had been installed by Time Oil Co. The results are summarized in 

the table at the end of this section. 

May 28, Century Environmental Sciences 

Following abandonment of Well 4, a second group of groundwater samples were collected from 

Wells A, B, 0, E, F, H, and l. Of the seven wells sampled, only WeIll showed a detectible PCP 

concentration (2.2 ppb). The analytical results are listed in the table at the end of this section. 

August 29, SRH Associates 

1987 

Groundwater was sampled at sevc:n monitoring points and was analyzed for pH and PCP. Static 

water levels were determined in these wells and at a monitoring station for the measurement of 

Willamette River level elevations. or the seven wells sampled, only Well 0 showed detectable PCP 

concentrations (44 ppb). Wells C and G were dry and could not be sampled. The sample 

analytical data are included in Appendix E and are summarized in the table at the end of this 

section. 

August 20, SRH Associates 

Groundwater was sampled at the nine monitoring points (Wells A through I) and analyzed for 

PCP. Static water levels were determined in these wells and at a monitoring station for the 

measurement of Willamette Riv(:r water elevations. A PCP concentration of 2300 ppb was

detected in Well B. No contamination was observed in Wells A, 0, F, H, and l. Wells C, E, and 
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G were dry and could not be sampled. Results of the sampling analyses are provided in Appendix 

E and are summarized in the table at the end of this section. 

October 16, SRH Associates 

Well B was resampled to verify the August 20 analysis. A PCP concentration of 1000 ppb was 

subse9uendy determined. 

SUMMARY OF WELL SAMPLING AND GROUNDWATER ANALYSIS 

Well No. 

A 

April '86 May '86 

N.D. 

Aug '86 Aug '87 

N.D. N.D. 

B 

C 

o 
E 

F 

G 

H 

4 

RIVER 

2.6 

<LO 

1.4 

6.1 

N.D. N.D. 2300 

N.D. NA. NA. 

N.D. 44 N.D. 

N.D. N.D. NA. 

N.D. N.D. N.D. 

NA. NA. 

N.D. N.D. N.D. 

2.2 N.D. N.D. 

N.S. N.S. 

B ROUTE CHARACTERISTICS 

Shallow groundwater exists in the alluvial sands of two aquifers underlying the site. An unconfined upper 

zone of perched groundwater occurs at a depth interval between about 13 and 18 feet below ground surface. 

A silt to clay aquitard, about two feet thick, separates the perched zone from a lower, confined zone that 

maintains an average water level of approximately 20 feet below ground surface. Groundwater flow is 

towards the Wlliamette River, with fluctuations related to tides and seasonal river stages. The aquitard 

appears to pinch out or terminate toward the river. It is likely tbat tbe perched water flows somewhat 

downward and laterally before entering the river. 
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As subsurface soils appear to be generally quite permeable, groundwater flow can be expected to be fairly 

rapid (100-200 feet/year). In August and October 1987, water levels and groundwater samples were 

obtained from the site wells. These measurements conrU"med that groundwater was flowing in a southerly 

direction under an average gradient of 0.008 ft/ft. The estimated annual net precipitation averaged over 

20-30 years is approximately 36 inches. 

The physical state of the PCP-containing wood-treating chemical at the time of release was that of a liquid. 

approximately the consistency of a light oil. 

C CONTAINMENT 

To halt the migration of PCP contamination from the contaminated soil into the groundwater, ECOVA 

Corporation excavated the contaminated soils. The soils were screened and placed in lifts on a stockpiled 

area lined with a 12 mil polyethylene plastic liner. A low earthen berm surrounds the stockpile and contains 

any contaminated rainfall runoff, and a plastic lined sump area catches and accumulates water. Any 

captured groundwater is pumped into the recovered groundwater storage tank. An equipment 

decontamination area is located within the bermed, lined area to provide for cleaning of the earthmoving 

equipment. A steamcleaner is used to assure that decontamination is thorough. Decontamination fluids 

accumulated in the sump will be treated iin the treatment system after startup. 

The stockpiled soil was covered by six mil polyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been carefully weighted to prevent damage by the high winds occurring 

periodically in the Willamette River valley. 

D HAZARDOUS SUBSTANCES 

PCP is the most hazardous substance at the facility. Its presence in the groundwater is low and 

inconsistent. The mobility of PCP in groundwater is limited to the mobility of the solvents, as it is generally 

not water soluble at a pH less than 10. 

E TARGETS 

The shallow water-bearing sediments directly underlying the site are not a source of drinking water in the 

area. Monitoring well data indicates thaI: groundwater in the shallow units appears to flow toward the 
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Willamette River. Users of water from the Willameue may, therefore, be indirect receptors of any site 

groundwater contamination. The potential for vertical (downward) migration of groundwater contam inanls 

is not known. 

There are three possible alternatives for attaining groundwater standards at the site: 

• Maintain present PCP concentrations 

• Reduce levels of PCP concentration 

• Prevent any contaminant migration 

Present concentrations in the site groundwater pose no direct threats to human health and the en\;ronmcnt. 

The degree of variation in current levels is unknown due to the lack of long-term monitoring data: if is 

expected that these levels will decline as the source (soil) is treated. 
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III. SURFACE WATER PATHWAY 

The major surface water fealUre of the site is the adjacenl Willamette River. No lributary streams run 

through the site and/or drain to the Willametle. Other than the immediate shoreline area, no portion of 

the site drains to the WiUamette River. 

The area of contamination is approximately 1/4 of a mile from the banks of the WiUamette River. Because 

the site is composed of sandy soils of high permeability,' all surface waters percolate into the soil and 

become groundwater immediately. 

There have been no direct releases to surf.ace water features (the WiUamette River) at the sile. Therefore, 

any communication between the area of contamination and the river must occur .... ia groundwater pathways. 

Due to the lack of surface water features at the site, there are no direct receptors of potentially 

contaminated surface water runoff. 

No analytical testing for hazardous substances has been performed on any adjacent water features. 
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IV. AIR PATHWAY 

PCP is a solid at room temperature. Possibility of air borne contaminants come primarily from wind blown 

particles such as dust. The stock piled, contaminated soil is currently covered and poses no threat to air 

quality. 

No program of ambient (background) air quality monitoring has been performed for tbe sileo The currently 

stock piled soil has been covered by six mil polyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been carefully weighted to prevent damage by the high winds occurring 

periodically in the Willamette River valley. 

With regard to on-site volatile organic emissions and possible fugitive dust, the long·term objective is to 

keep any air contaminant concentrations to background concentrations. During remedial actions, however, 

the objective will be to limit concentrations to OSHA standards. 

As mentioned earlier, the only potential targets for volatile emissions are the staff of Time Oil Co. who 

work on site. Their exposure is being minimized by covering the contaminated soil with tarps. 
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v. SUMMARY AND RECOMMENDATIONS 

Time Oil Co. owns and operates a petroleum products terminal in Portland, Oregon, that provides tank storage 

facilities for its own and customers' products. From 1967 to 1982 Time Oil Co. ran a PCP blending operation for 

Koppers Company on a portion of Portland facililty. PCP was heated and mixed with a variety of petroleum based 

carriers to meet Koppers' specifications; tbe finished product was then shipped off·site. 

Following an inspection of the overall facility in 1984, the Oregon DEQ collected and analyzed soil samples from 

twelve locations including the PCP mixing area. 

[n 1985, 288 cubic yards of soil were removed from the PCP area and disposed of at the hazardous waste landfIll 

in Arlington, Oregon. Further site sampling revealed that not all of the PCP contaminated soil had been removed. 

Before additional quantities could be excavated and disposed of, however, the EPA banned the landfill of PCP 

contaminated soils (1985). 

In 1986 and 1987, Time Oil Co. installed groundwater monitoring wells in the area surrounding the PCP Mixing 

Area to investigate possible groundwater contamination, performed additional soil sampling and initiated an 

evaluation of site cleanup alternatives. Analysis of water samples indicated limited, low, and inconsistent 

concentrations of groundwater contamination. 

Sample analyses have shown that PCP contamination in soil is limited to the mixing area. This area was excavated 

in 1989 and approximately 3,000 cubic yards of contaminated soil has been stockpiled in a bermed and line area on 

site. 

Sufficient site characterization has been performed to identify all contaminants and pathways and it has been 

determined that exposure is limited to on site personneL Remediation will reduce this exposure to an acceptable 

leveL 
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PAIV - DATA EVALUATION REPORT 
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I. BACKGROUND AND OBJECflVES ~, 

The purpose of the Data Evaluation Report in this document, and in fact, the purpose of this entire submittal. is 

to determine, with support from proper authoritic!s, a cleanup level for PCP at the Time Oil Co. - Portland Terminal 

site. 

Much of the. contaminated soil containing PCP and associated solvents has been excavated, and there is little room 

to stock pile additional soil, if necessary. Some PCP-contaminated soil was left in place, as its removal may have 

destabilized nearby structures. It is assumed that this unexcavated soil also contains solvents. 

Time Oil Co.'s primary interest, as it has been since the PCP·contaminated soil was discovered in 1984, is to 

remediate the site. Time Oil Co. would like to establish an achievable and appropriate cleanup level which reflects 

the safe[)' and health conditions at the site so that soil processing can begin. If further sampling and analysis is 

deemed necessary, it can be performed after processing of the stockpiled soil has begun. 

The following discussion proposes potential soil cleanup levels for the Time Oil Co. site. Site location, potential 

for contaminant migration, and remediation feasibility are among the considerations essential to establishing an 

appropriate cleanup level. 
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II. SOILS 

Time Oil Co. would like to work with ODEQ to establish a cleanup criteria for soil at this site which is safe to 

health and the environment, that is based on the characteristics that exist at the site and that is consistent with 

cleanup levels established at other similar sites. 

The Time Oil Co. Northwest Terminal has restricted access, 24 hour a day security and is completely surrounded 

by low population density industrial areas. 

PCP is a non volatile compound with very low solubility in water. It is our understanding that a health-based 

cleanup level for PCP as established by Oregon's Departmem of Environmental Quality in soils is currently 2000 

mg/kg. 

There has been a precedent set at other Oregon and national sites to treat or remove PCP contaminated soils to 

less than 500 mg/kg. In a similar situation concerning Cascade Wood Products, a cleanup level was authorized 

which seemed technically achievable and environmentally safe. They were required to excavate and dispose of all 

soil with greater than 500 mg/kg PCP (prior to the restriction on land disposal of PCP) and consolidate and cap 

soil between 20 mg/kg and 500 mg/kg. 

Based on full scale treatment tests at the site, it has been demonstrated that PCP can be biodegraded to at least 

as low as 500 mg/kg. Time Oil Co. therefore proposes that the soil stockpile at the Northwest Terminal site be 

treated to a level no greater than 500 mg/kg and that the residual soil then be left on site. Soil washing in 

conjunction with a biological process will be utilized to achieve that cleanup level. 
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Ill. GROUNDWATER 

Groundwater sampling has indicated no widespread contamination. However, there does appear to be some 

consistent contamination of groundwater immediately downgradient of the contaminated area. Therefore, quarterly 

groundwater monitoring is proposed for one year following treatment. 
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IV & V. SURFACE WATER AND AIR 

As mentioned in Part III, surface water and air contamination does not appear at this time to be a significant 

problem, assuming reasonable safety precautions are taken. Currently the contaminated soil has been placed in 

a lined, berm ed, storage area and covered with a tarp. 
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VI. SUMMARY AND RECOMMENDATIONS 

Time Oil Co. has identified and excavated approximately 3000 yards of PCP·contaminated soil. This soil has been 

stored in a berm ed, lined, and covered area awaiting processing. While portions of the soil had contained high 

concentrations of PCP, the process of excavation and stock piling has blended the soil to an average concentration 

in the range of 950 mg/kg. 

Concerted efforts were made to excavate all soils with PCP contamination, yet some contaminated soil remains. 

Some of this soil lies beneath the PCP Warehouse. Removal of this soil would require demolition of the warehouse. 

However, this soil is effectively capped and should be safe from leaching by surface waters. Other soil of a lesser 

degree of contamination was left in situ near Tank 38009. This low volume of soil remains unexcavated for fear of 

causing structural damage to the tank. 

There does appear to be ,evidence of groundwater contamination at the site; it is limited to low concentrations in 

wells directly down gradiem from the contaminatl!d site. 

Time Oil Co. recommends the following: 

• The excavated soil should be tre;ated to 500 mg/kg PCP concentration. 

• Soil cleanup should be performed through biological remediation methods. 

• The soil should be left on site after remediation. 

• Groundwater should be monitorc:d on a quarterly basis for one year. 
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117E 

Jan 28 

Apri 1 18 

Oct. 5 

Nov. 15 

1984 

April 27 

June 28 

Oct. 25 

Nov. 7 

Oec. 12 

1985 

Jan. 11 

Jan. 24 

Feb. 4 

Feb. 19 

May 14 

June 24 

NORTHWEST TERMINAL WOOOTREATING 
CHRONOLOGY OF EVENTS 

Notice given to Koppers terminating 3/1/67 agreement effective 
March 31, 1982. 

Bioassay results show soil sample is toxic. 

Meeting with Koppers at terminal to formulate tank and soil 
removal agreement. 

Koppers removed all penta product and raw material from terminal. 

OEQ advised that terminal was to be inspected as part of OEQ/EPA 
"hit list" of 44 companies. 

OEQ denied 5/24/84 TOC request to be deleted from inspection 1 i st. 

OEQ inspection and determination to collect samples. 

Information on terminal provided per DEQ request. 

OEQ collected 12 soil samples throughout tank farm, of which one 
was in penta area. 

Status meeting with Koppers in St. Louis. 

Received results of OEQ soil sampling, showing 1820 ppm penta in 
woodtreating area. 

Status update letter to DEQ (Janet Gillaspie). 

Contract executed with Northwest Vacuum Truck Service, Inc. for 
removal of soil and transport to Ar1 ington. 

OEQ approved "Oisposal Request" for penta contaminated soil at 
Arlington. 

"Waste Transportation and Disposal Agreement" executed with 
Chern-Security Systems, Inc. for disposal of soil at Arlington. 

June 25-28 242.76 tons (7781 cubic feet, 288 cubic yards) of soil removed to 
Arlington. 
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June 28 

June 28 

July 17 

Aug. 15 

Nov. 5 

Dec. 13 

Jan. 8 

Feb. 12 

Feb. 26 

Feb. 28 

March 6 

April 1 

April ? 

May 8 

May 9 

May 14 

May ? 

June 4 

June 11 

Contr.act executed with Riedel for penta sampling and analysis. 

Received OEQ interpretation of maximum allowable penta 
concentration in soil (600 ppm) and water (0.15 ppm). 

Received composite sample results showing maximum of 860 ppm penta. 

Received individual sample results and contour maps fro~ Riedel 
showing maximum of 26,550 ppm penta (on ground surface where 
·trucks were loaded). 

Amendment 2 to Riedel contract calling for decontamination of wall 
and installation of groundwater monitoring wells. 

Received letter from EPA advising that there were no commercial 
facilities that would accept penta. 

Northwest vacuum truck contract cancelled. 

Received Riedel report on well installation and soil sampling 
showing maximum penta concentration of 116,000 ppm beneath 
warehouse. 

Received sample analysis results from ATW/Cadweld. 

TOC installed 3 well points (A,B,C) to measure water table 
gradient. 

Submitted invoice to Koppers for their share of clean up costs. 

TOC completed installation of 3 additional well points (E,F,G). 
Water level measurements indicated drainage through Riedel Well #4. 

Century Environmental Services collected water samples from wells 
S,E,F, and 4. 

Riedel completed installation of 3 monitoring wells (O,H,I). 

TOC collected water sample from well 14. 

Riedel completed removal and seal ing of well 14. 

Century collected water samples from wells A,B,O,E,F,H and I. 

Received results of April water samples showing maximum of 6.1 ppb 
of penta in well '4. 

Paid $3,500 fee to Oregon OEQ for June 1985 movement of soil to 
Arlington. 
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July 7 

Aug. 8 

Aug. 14 

Aug. 20 

Oct. 1 

Jan. 6 

Feb. 27 

Mar. 25 

Apr. 1 

Aug. 13 

Oct. 2 

Nov. 5 

Nov. 9 

Oec. 17 

Received results of May water samples showing only well #1 having 
detectable concentration (0.0022 ppm) of penta. 

Letter to Koppers briefly summarizing action to date. 

Contract with SRH Assoc. to collect and analyse soil samples and 
evaluate clean-up alternatives. 

Consolidated shallow "hot spots· of penta contamination into one 
pile. 

Received report from SRH on project history, remedial alternatives 
and analysis results. "Soil Washing" recommended as clean-up 
approach. Bench scale studies suggested as first step in design 
of system. 

Received SRH proposal for bench scale studies of soil washing 
technique. 

Inquiry into on-s;te incineration by Waste Tech Inc.: project 
would cost $2 million and take more than one year to complete. 

Soil sample sent to Keystone Environmental Resources (per Koppers 
instructions) for analYSis of treatment alternatives. 

Invoice for $54,780.28 sent to Koppers to cover their share of 
expenditures to date. 

Koppers advised that Jim Campbell (Keystone Environmental 
Resources) and Billy Nolan assigned to replace Jay Stebbins on 
this project. Results of soil tests and payment of invoice not 
yet received. 

Koppers reminded of ,ob1 igation not yet paid. 

Received SRH report on samples collected 8/20 and 10/16 showing 
penta contamination in Well B of 2300 ppm and 1000 ppm, 
respectively. Highest levels found in groundwater to date. 

Koppers reminded of obligation. Jim Campbell agreed to provide 
soil test results and payment of April invoice. Campbell advised 
Koppers wishes to buyout of future liability. 

Received SRH proposa'\ for treatment by excavation and soil 
washing. Treatment technique to be developed by bench scale tests. 
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Feb. 2 Received SRH proposal for excavation and temporay stockpile of 
soil while treatment approach is being developed. 

June 14 Revised SRH proposal and cost estimate for development of soil 
washing techniques. 

July 21 R~quested cleanup proposal from Ecova Corp. 

Sept. 12 Received Ecova Work Plan for soil and groundwater remediation 
using biological treatment in above-ground reactors. Three 
alternative treatment levels - 500 ppm, 100 ppm & 50 ppm - were 
evaluated. 

Sept 19-22 Contacted Oregon OEQ (Ed Woods and Tom Hiller) to determine DEQ's 
role. Was advised that DEQ does not necessarily need to approve 
the treatment process, but does need to sign-off that the cleanup 
was effectively completed. 

Oct. 12 Ammended Ecova Work PLan to achieve final cleanup level of 0.5 ppm 
pentachlorophenol. 

Oct. 18 Ammended Ecova Work PLan to include installation of additional 
monitoring wells. 

Nov. 9 Signed contract with Ecova. Cost for cleanup ~f penta in soil and 
water to 0.5 ppm is fixed at S445,OOO for 3,440 cubic yards of 
soi 1. Excavation and treatment of additional volumes of soil wi 11 
cost S90 per cubic yard. 

-Dec. 2 Received notification from DEQ (letter dated 11/30/88) that 
facility was listed on ·Inventory of Confirmed Releases· (site 
identification number 170). 

Dec. 5 Ecova commenced site mobilization. 

1989 

Jan. 13 Received S59,185.55 from Koppers for their share of investigation 
and cleanup costs through September 19, 1988. 
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DATE: 31 OEC 84 LEGAL 
LAI .: 84-1111 
HEJI .: 1 
SAftPU: Zl'21 

1%. 

AftOUIIT 
"!illS 

PARAft£TER 

ACID EITRACTABLES 
IETHOD 625 

EITRACTED IY RCRA ftETHOQ 3541 

PARMETER 

.2.:s.a.:===~:=:====:=-===.====a:=.=======az--==s 

, 

{I PKENoL 
(I 2-cHloROPH~0l 

{1 2-N[TRQPHt~0l 

(1 2,4-0I~ETHYLPHt~0l 

<1 2,4-0ICHtGp'up~~Ol 

(I 4-CHtQRa-l-ftETHYLP~~ 

~"OOIIT 
n&/[6 

PARMETS 

<l IIS(2-0f-QROEOO'-J ETHER 
(I 1,l-DI0!..C?Get'l!EJE 
(I !.4-9!~~!~!f~ 

<1 1,2-DIOfl~!t.ZE!fE 
( 1 H(IACII.QP.Q£THAII£ 
(I ."lTRQSQ-Dt-N-PROPYlAft'N[ 
(1 IITROtEKIEME 
( 1 J SOPHGIOIIf 
<l 8lS(2-ot.~EOOlYt II£THAIIE 
<1 1,2,C-T!ICHLOROIEIZEN£ 
(1 llAPMikAl.£JE 
(1 HEIACHlOROauTAO!ENE 
<1 HEI~OaocmOPENT~D[EHE 

<I 2-cHl(!RQ.'tA'!HJW.E~ 

(t ACEMAP!fTHn.£.1W£ 
<I Ol~iHYlPHt~ATE 

(I 2,6-DI~ljROTOl~t~ 

(1 2,C,6-TRICHlOROP~EHOL 

<1 . 2. C-DIIIIT?OPHENOL 
<1 C-fflTRQPMEJlOL 
«( Z-ft£T:HYl-4,6-D(~[TRDFHt~OL 

(1· PEXTACHlORQPHEHOl 
<1 TETRAOIlOROPHE!tOl It 

H R£PORTED AS 
2,l,C.6-TETRACHlOP.OPH£HOL 

IAS£lHEUTRAl EITRACTA!l.£S 
Il£THOlm 

Cl ACE1WIfTl!ElIE 
«( 2,C-DI.ITRarQlut~ 

<l !='-!"~~!!f 
<1 DtET1lYl1!iTHALATE 
(1 I-IITRQSuO[PKt~YlAft[NE 

(J 4-8ROftQPMENlt P~EHYl ETH£R 
(l H£lAOl.ORC!E!'ZE.'fE 
(1 PHElANTHP.E~ 

(1 MTMIACDE 
<1 tllUTYl PHTl!Al.ATE 
(l ftUORMTHElt£· 
«( tYREJIE 
<t IUnt IENZYl FHTIfAlAT£ 
<t I£IlZlAl A!'ITHf!~E.'E 
<1 OIIYSOE 
<I 1,1'-DICHl!Q5£~IIDIN£ 

(I IlS(2-£THTlH£UU P!fTHAlArE 
(1 IEIl(AIPYREft£ 

. .. 

BZT0104(e)012294 



" 

DArE: 11 DEC 94 ~ 

LA' .: 48-1121 
Hell I: 1 
SAII?l.E: 11121 

P£51lCICeS 
"£THOD 112l 

EITRACTED BV RCRA ~~4' 

AIIOUNT P~~"ETER 

, 

1'16/rs 

<3 AlPHA-SHe 
<3 HEPTACiQ.OR 
<3 M.OP,[II 
<3 HEPTACW.OR £ParIDE 
(~ EHDOSUlF~N I 
<5 rRAHS·~OHA(HlOR 

<5 ',P'·~OE 
<5 ~(aDIUIf 

(5 :NGRII 
<3 EHOQSULFAN (1 
<5 P,"-O~D 

lEGAL 

(5 EHDOSIJ.F All CVCtIC StJl.fA TE 
<5 ",fI'-OOT 
<5 S~~·;HC (LINDANE) 

BZT0104(e)012295 



LEGAL 
31 DEC 84 

GC/MS SCAN 10 

84-1 QJ2QJ Z 1 "26 

THE WATER S.AMPLE WAS EXTRACTED BY EPA RCRA PROCEDUF:E 354(;1 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THe SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS .WERE IDENTIFI~O 

ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012296 



"-

DAft! 11 JAI 84 

lAi I: 84·t.~. 
rTEl'I .: 2 
5A11PlE: 11"7 

LEGAL 

AIIOUICT 
IIS/I:& 

?AR~IIETER 

, 

(I PHEMat. 
(1 2-CHla~apH[~0l 

<l 2-f1ITROPHE.1f0l 
(1 2f4-D(IIETHYLPHE~at 

(I 2f4-DICHLapap~E~0l 

< I C-cH\.QRO-l-!lETHYLPHE.IIOl 

ACID EITRACTABlES 
IIETHOD 623 

EXTRACTED BT RCRA IIET!40D .:l4' 

.%2S2====='===:-::=====:==:==.::=~====::::=ss 

AftOUIT 

"'"S 
<1 
<t 
(1 

2f4f'-rRICHlORQ?H~ 
2f4-DIMITF.OP~lOl 

.-.clTROPHEJ(Ol 
<I· 2·~-4,6-0!Nli~ap~s~al 

<I PEJCTA~HlORQPHE.'fffi. 

< 1 TETRACHlQROPHE.'1Ot. tf 

SASElXEUTRAl EITRACTABLES 
IIET11l. El2S 

f. R£POITED AS 
2flf4~o-TETRACHlORuPHE~0l 

.=2S&a •• t2as=za2a~s==s==s~SS~~az:s==:S:S2~~ stz=zzsa~~as:.a:2.aZ2:az::== 

AIIOUIJT Pt.RAIIETER NIOUIT PARMETER 
/lS/K6 I16Jrs 

sza:z.::zasa-zs:.a:.zs.:. u-:.:ssas-~.~:zs:a.ss:szas:.=. ::a==z--azs::s:a~:::a====a======: 

<I IIS(2-cHlORO£rHYlJ ETHER <t ACEWHneE 
(1 ·1 f 3-D lC.'!I.0P.099ZEJE <1 2,4-01IITROTaLUENE 
<I If4-oICHlQP.QIEN2~~ <l Fl1lOA£l(£ 

(I 1,2-0ICHlQF.O!EN!EJE (1 o IEMt.PIfTHAlATE 
<1 HElAOtlQP.QE!'!I.AIE <1 "'IT~SQDrp~YL~~IM£ 

':i H,m~-vi -/i-ii\~iiiC \1 4-iiiU;V:i;eii"r1. r!8ii i. C:i:-i!:« 
<l Ml TRQIE!IZElE <l HElAOt.IlROBEIIIE.1I£ 
<I r~ <t PH8WtTl!p.EJE 
<I IIS(2-Otl0lr0ETlfOItJ ~AIE (I AlTHIlACEfI£ 
(1 1,2,4-flICHLaRO!£JZEME <l o (BUTYl PHTHAlATE 
(1 Nr.oHTHAl£JE <l flUORMTlI£ME 
(I HEIACHlORD!UTAOI£NE (I mEIE 
(1 HEIACHlC?OCY~aPEHTADl~ (. BUTYl laUl PHTHAl..AfE 
(1 2-cHlOl!(JfIAIIIf THAl.EJC£ <l 8Ell(AJANTHR~ 

<1 ACEWHTHYlE..'t£ <I OtIYS£II£ 
(1 Dl~THll?HTHALATE . <I 3,l'-GJCHlRC8£NIJDfNE 
<l 2,EI-OINITROTOlUEME <t IlS(2-£ntn.~EIYLJ PHflMlATE 

<l 191IAI'YR£.IE 

.-. 

BZT0104(e)012297 



"TE: .2 JM " ~ 

LA • • : 84-U2I 
lTElf .: 2 
SAIIPl.E: llln 

'"QUKT 
"6/K6 

PESTICIDES 
"ETIlDD 62~ 

EITRACTED BY ~~A 354' 

PARMIHU 

(5 Al~HA-9HC 

<5 HEPTAQ!lOR 
(5 ALDR!1t 
<5 HEPTACHLDR E?OIID£ 
(5 E~QSutFAIt I 
<5 TRAMS-HQHACHlQR 
<S P,P'-DD£ 
(5 DIELDRI" 
<5 EHDR!N 
<5 EItDOSULFAIt II 

, <S P,P'-DDD 
<5 EItDQSULF~" CYClIC SUlFATE 
(5 P,"-DDT 
<5 6AMA-8HC (llNDAHEJ 

LEGAL 

BZT0104(e)012298 



LEGAL 
02 JAN 85 

GC/MS SCAN 10 

84-1020 Z1007 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE) AND ANALYZED BY GC/NS. IN ADDITION TO THE F'RICRfTY 
POLLUTANT CHEMICALS. THE SAMPLE-WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LINIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012299 



DATE: 28 D~C 84 ~ 

tAl .: 84-t'll 

LEGAL 
ITEII .: 1 
SAlIPlE: lUI9 

AllOUMT 
"Ii/KIi 

PAR~~ETER 

ACID EITRACT~!L:S 
"ElliOO 623 

EITRACTED BY RCRA ftETHCO lS4. 

========:::========:a=:==============:===: 
AIIOUMT 
II&/t& 

PARAl\ETER 

t=a===============:=============:==============:S ===================================::::==: 

, 

<1 PHE!fOt 
(I 2-CHLOROPHEMOl 
(1 2-HIT?,OP~ENOl 

. (I 2,4-0IIIETHYlPHENDL 
(1 2,4-0ICHL~P'Q?~:HOl 

(I 4-£HtORO-l-I!ETHYLPHE.'IOt. 

(1 2,4f6-TRICHlOP.OPH~Ol 

{I 2f4-0INITP'Q?~ENOl 

(1 4-~ITP.OPH:~Ot 

(I 2-ftfiHYL-•• 6-01~ITftOP~E!fOL 
(1 POlT AOflD?DP!o!ENot 
(l IETRACHlOROPHE!fOL •• 

BASE/NEUTRAL EITP.ACTABLES 
"ETHOD 623 

ft. P.£l>ORTED AS 
2,3,4,6-TETRACHLORQ?HE~0l 

a==z====a:====z=======zzz:aa:=======::===== •• =a:z :saa&:2::S=&S=:=Z:=========~========:===2 

AftOUltT 
IIS/KS 

'PARAIIETER 

<l BlS(2-CHlIlI!OEnmJ Err':R 
<I 1,3-0[CHlOROBt~ZE!fE 

(l 1,4-DICHlDR09EH!S~ 

(I 1,2-DIOtlQR09t~ZEH£ 

{1 H£IACMLQP.O£IH~H€ 

'<1 II-NtTROSO-OI-H-PROPYUIII!E 
(I IITROBEJZENE 
(1 lSOPmlROME 
(I BISI2-CHlORO£THQIYI ~£1lIAH£ 

(I 1,2,.-TRlCHlOROiEMIE«£ 
(I NAPHTHALENE 
(1 HEIACHtaR09UT~DIEHE 

(1 HEIACHlORtcYClQPENT~DIE~ 

(1 2-CHlORQHAPHTHAL£M£ 
<I A~'HPHTHYL£H£ 

<1 D 111£ TM 1LPIHHALIHE 
(1 2,'-DI~ITROTOLUEM£ 

AIIOUNT 
ft6/k6 

(l 

(l 

<l 
<1 
(J 

(1 
(I 
(I 
<I 
<1 
<1 
(I 
<l 
<I 
<1 
<1 
(I 

(1 

AIDAPHTHElIE 
2,4-0INrrROTOLUEH£ 
FlUORt1(£ 
DIETHYlPHTHAlA!E 
.-~lrRDSODlPH£lIYl~JHE 

4-tR~~PH:~YL PH:HYL ETHER 
H£IACHl~~09(HlE~ 

PH£JIA!UHRE!t£ 
ANTH!!AC£It£ 
.,BUTYl PHTHALATE 
nUORAIIT1O£ 
PYR£)€ 
BUTYl BENZYl PHTHALATE 
B£ll(AI~THRHCENE 

CHRYSDfE 
l,l'-OICHlR08ENZIDt~ 

IIS(2-£THYlKEIYlI PHrH~AT£ 
BEIZIAIPYREJlE 

BZT0104(e)012300 



DATE: 28 GEe 84 

LA • • : a4-lIll 
ITEII .: 1 
SAIIJIU: Z1 fl9 

PESHCIDES 
tlETHOO 62S 

EITRACTEO 8Y RCRA ·154. 

LEGAL 

===::=::===::=======a:=::===:======:=:=~=. 

AtlOUNT PARAftEr~ 

ruUKS 
z~a:z====:=:s======:::===::=============== 

<5 ALPHA-BHe 
<$ HEPTACHLOR 
<5 ALDRIN 
<$ HEPT~CHlOR EPOIIQE 
(! ENOOSUlFAN t 
<5 TRAHS-NOHACHLOR 
<$ P,P'-QDE 
<S D I(tORIN 
(~ EIIO!HN 

, ($ EIOOSULFAN It 
<5 p,p'-eoo 
<$ EMOOSULFAN CYCLIC SUlFATE 

·(5 P,P'-DOT 
<5 6HftftA-BHC (LINDANE) 

I 

BZT0104(e)012301 



LEGAL 
28 DEC 84 

GC/NS SCAN ID 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 354!!1 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDEN7IFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012302 



LEGAL 
DATE: 11 DEC 84 ~ 

LAI .: 84-112' 
(TEll .: 4 
SAIIPLE: Z Ui8 

ACI: ~~-;;~T~' 
"EntaD 62S 

EITRAtTED SY ReRA "ETHOD !S4' 
-..,/"' 

'---------~-----

A"OUNT 
l!S/K& 

PARAtlETER 
za::z--============:======================= 
MOUNT 

1'16/(& 
PAAAlIETEH 

C2sssa=====:=====================S==========~=2=~ a#:=z~::========::==::====:=============== 

, 

(1 PHENOL 
(1 2-CHLCRCPHEHOl 
(1 2-NITRCPHEHOl 
(1 2,4-0I"ETHYLPH£~Ol 

(1 2,4-0I~LOP.OPHENQL 

(1 4~CRO-j-I'.ETHYLPHEHOl 

~ftOUNT 

l!&/KS 
PMAftETER 

(1 BIS(2-ot.QRO£THYtJ Eno 
(1 l,l-DIOIlGR03E~ZE!tE 

(I 1,4-DIO!I.QRlJcSlt!E!IE 
(1 1,2-0(CHlORGBEMlt~ 

( 1 HElAOtlORCET1!AIf£ 
<I N-~ITP.OSO-OI-N-PRnPYlAftlME 

(I NITRQBENZENE 
1 1 SOPHORQHE 

<l 81S(1-CHlOROHI!01Y) !!ETHANE 
(1 1,2,4-TRfCHlOROBENIEHE 
(1 HAPHT~EH£ 

(1 HeIACHl~RQBUTADl£N£ 

(1 HEIACHlQRCCYCLOPt~TAa(EHE 

( 1 2 -cHlCP'Q!fAi'H THALt'l£ 
(1 ACENAP~TM~_E~E 

(I D(n£THTLPHTH~LATE 

(I 2,6-0("lrROT~LU£'.E 

(1 2,4,6-TR(eHlOp.1PHEHot 
(1 2,4-0I~ITROPHt~Ol 

. (I . 4-HITROPHEHOl 
(1 2-~THTl-4,6-0IHITROPHEHal 

(1 PEHTACHlOROPH£HOl 
(1 TETRACHlOROPH£.'IOl If 

If REPORTED AS 
2,l,4,6-rETR~CHlaRaPH£~0l 

BASHHEUTP.Al El fRAC T MBLES 
l!ETHOD 62S 

:s:asz:z:zs:sa===:============:==z::=====a 
AfIOUNT PARAllETB 
116/(6 

===2::::::s--=:::=====:::a====:=:====~=~~~ _, 

<t. AC£lIAP~~£.. ;c::--~ .-A-"-:-
__ ~ __ 2,.!-O!!lIfllOTIJl~ _?- ~; ~.-

1 fltroR9£ "\,,~ ;-,., r 
(1 JlEIIffi.fll1'llAlAT£ ")",.--

(): .-f(ITP.QS~O!pio~(M~ - --, 
(I 4-BRQftOPH£"l P~ENyt ETHER 
(1 HEIACHlGaOSEHJ€HE 
1 PHE.'WITHR£JIE 
I ANfHRACUE 

(I Df!UTYl PHTHAlATE 
<l flUORAIITHEM£ 
(J 'YIIEN! 
<t " BUTYl 9EJflYL p,fll!AlATE 
<I 8ENI(AJ~rkRACt~ 
<I CHRTS~!lE 

(1 l,l'-OICHLRa!E~I~al~£ 

(1 .fS(2-ETHYlHE"LJ P~T~AlArE 
<l BEIIlCAlPTlIEJlC 

BZT0104(e)012303 



'-

LEGAL 
N1£: 11 DEC 84 

LAI I: 14-1121 
nn I: 4 
SAIIP1.£: 1I1f1 

PESTICIDES 
ft£THOO 62' 

EITRACTED IY RCRA 114. 

AI'IOtJPCT PARAlfOER 
116/(6 

:zza::========:========:====--====== ____ ::2 

, 

(S ALPHA-SHe 
<5 HEPTACHlOR 
<S ALDRIN 
<5 HEPTACHlOR EPOIIDE 
<5 EHDOSUlFAN I 
<5 TRANS-HQNACHlOR 
<S P,P'-DCE 
<5 DIElDRIN 
(S EHDRI. 
<S ElDOSUlfAN II 
<5 P,P'-DOD 
<5 EHDOSULFAN CYCLIC SUlfATE 
<5 P,P'-OOT 
(5 6AMA-8Ht ILINI!AN£) 

BZT0104(e)012304 



LEGAL 
31 DEC 84 

GC/NS SCAN 10 , 

84-1"2S Zleea 

THE WATER SAMPLE WAS EXTRACTED 8Y EPA RCRA PROCEDURE :540 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE. WAS SCANNED FOR ANY OTHER UNKNOWNS 
A80VE THE DETECTION LIMIT OF 1.0 MG/L. THE FOLLOWING COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COMPOUND 

NONANE: 
DECANE 
4-METHYLDECANE 
UNDECANE 
2-METHYLUNOECANE 
OOOECANE 
TRIOECANE 
7-METHYLTRIOECANE 
HENEICOSANE 

MG/KG 

1 
4 
3 
19 
8 
46 
67 
38 
37 

BZT0104(e)012305 



UA rE: 29 DEC 84 LEGAL 
LA •• : 8HI2I 
ITEII .: , 
SAIIPI.£: Uff9 

AIlOUIlT 
1'161(6 

PARAIIET£R 

ACID EITRACT~BLES 
IlETHOD 623 

EITRACTED BY RCRA IIETHOD l~4' 

:z.:sz.====~:==============--=======:====== 

AItOUliT 
fHi/KS 

PARAAETER 

aza==::t=====================t:================sz 

, 

(1 PHENOL 
(1 2-CHLOROPH£~OL 

(I 2-~ITROPHEHal 

(I 2,4-01IlETHYLPHEHOL 
(1 2,4-0 I CHlORQPHEHOl 
<l 4-cJil.ORD-HIETHYlPHEHOl 

AI!Of..I!fT 
116/KS 

PARAIIETER 

(1 8IS(2-CHlOROETHYU ETHER 
(1 l,l-DI~!~~OS£NZEKE 

(1 1.4-DICHlaP'03~ZENE 

<l 1,2-DICHlOP.O!EHZE.'C£ 
(1 HEIAOftOl!OETH"HE 
(I ~-~ITROSO-DI-!-¥ROPltAnIHE 

(I .ITP.OBENIENE 
(1 I SOPHORONE 
(1 81S'Z-CHlOP.O£THOJTJ IIETHAIE 
(I 1,2,4-TRICHlOROBEI!£lfE. 
(I HAPHTHAL£N£ 
(1 KEIACHlOROBUIAOI£NE 
(1 HEIACHlOROCYClOPEHIAOIEHE 
(I 2-cHlORONAPHTHAlENE 
(I . AC£.IIAPKTHYlO£ 
(I DIP.E1HYlPHTHAlATE 
(1 2,6-0INITF.OrOlU£N£ 

.. 

(1 2f4,6-TRICHLOROPH~~0l 

(1 2t .-DINITROPHENOL 
(1 4-NITRO?~ENOL 

(1 2-ftETHYl-4,6-DIMITROPHEHOl 
<1 POTAon.O!!OPHE)jOL 
(1 TETRACHlOROPHE~Ol tt 

ff REPORTED AS 
2,l,.,6-TETRACHlOROPHE)jQt 

BASE/NEUTRAL EITRACTABLES 
II£THaO 625 

AIIOUKT 
IIS/[& 

(t 

<l 
<l 
<t 
(I 
<t 
<t 
<t 
(1 

<t 
<I 
<t 
<1 
(J 
(J 

(J 

(f 

<I 

PARAAETER 

AC£KAPHTHEHE 
2,4-DINITROTQLUEH£ 
AUQRE/lE 
DIETHYt!HTHA~T£ 

I-iITRaSQDIPHENYL~"[NE 

4-8ROftDP~£MYL ~HENYl ETHER 
HEIACHlOROBEHIENE 
PHEJ(AH!1lQOE 
ANTHRACEME 
DlBUTYl PHTHALATE 
nUOftANTHElCE 
PYREHE 
BUTYl IEJlIYl PHTlfAlATE 
8£.I(AIANTP~AC£NE 

OtRYSEJlE 
lfl'-OICHlP.OB(~lIDINE 

IIS'2-ETHYLHEIYlI PHTHALATE 
IUZIAIPYRO£ 

BZT0104(e)012306 



aATE: 2.8 DEC 84 

LAI .: 84-lfll 
HEll .:~ 
SAI\Pl£: IUt, 

PESTICIDES 
/lETHOn 623. 

EITRACTED BY RCRA ll4' 

lEGAL 

.=Z:::=1:=====::============:======~====:: 

AIIOUNT 
/l6/k6 

PARAAET£R 

aa:===:.======::=======.a==.z==========::':S2 

, 

{3 ALPHA-SHC 
<S HEPTACHLOR 
{S ALDR {J( 

(S HEPTACHLOR EPOXIDE 
(3 ENDOSUlFAN I 
(3 TRAHS-HOHACHlOR 
{S P,P'-OOE 
<S Dla.DRIII 
(5 ENORr. 
(S ENOOStJLF All II 
(S I' ,P' -QQQ 

<S E.'COOSUlFAII CYClIC SUlFATE 
(3 ',P'-ODT 
<5 6A~-eHC (LINDANE) 

BZT0104(e)012307 



LEGAL 
28 DEC 84 

GC/MS SCAN 10 

84-1020 ZleeC! 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012308 



lEGAL 
DATE: 28 DEC ac 

LA. I: 84-1111 
[TEll I: 6 
SAIIPLE: Hili 

A/lOtJH 
"6/K6 

PARA"ETER 

ACID EITRACTAIlES 
"£THOO 62.5 

EITRACTED I' RCRA IIETHOD lS4f 

AIIOWIT 
116/r& 

PARA"ETER 

2SZ2:===:=======:=====::================:=~=:===2 :.s:z=::z::===z=:========================_ 

, 

(1 PHENOL 
(1 Z-CHlOROPH~Ol 

(1 Z-NITRcPHt~aL 

(I Z,4-0I~ETHYlPHENOL 

«( Z,4-0IOHLOP.OP~S~Ol 

(I 4-cHlORO-l-ftETHYlPHEHOL 

MOUlT 
/lS/KS 

PAP.AIIETEI 

(1 Z,4,6-TRICHlOROPHENOL 
(1 Z,C-DINITROPHENOl 
«( 4-NITROPHENOl 
(1 Z-ft£THTl-4,6-0INITROPHEJOl 
(I PEKTACHlOROPHE~Ol 

(1 TETRACHlOROPHEHOl tf 

lASE/NEUTRAl EITRACTA8lE5 
ItETH1lD 623 

AlIOUIT 
ItS/K& 

II REPORTED AS 
Z,l,4,6-TETRACHLOP'~P~~0l 

P AllAll£TER 

=:a:z.::===s=======,"~~.2:::1'a:s.zS.=--:=:::a. 

<l 81S(2-cHlORO£THTlJ E~£R 
<1 l,l-OICMlQP.OBEHZt~E 
(1 I,C-O[CHlOR~at~ZEHE 

<t 1,2-0[CHlQP.aeEJ!t~ 

<1 HE IACHt.!3!OEn'.A!E 
(I N-NITRosa-Oi-N-PRQPt~IN£ 

(1 MITROBEHIEIIE 
(1 ISOPHOP.OICE 
<t BIS(Z-cHlOROETHOIYJ "£THAME 
<l 1,2,4-TlUCIflOR09EHIEHE . 
<t N~THAl£H£ 

(I ~,'ACHLaRO!UT~O(EM£ 

<l nEIACHlOROClClQPENT~OlENE 

<l 2-(HlORONAPHTHAlEHE 
(1 ACEHAPHTHYlEHe' 
<t D("ETHytPHr~AlATe 

<I 2,'-OI.!T~OTOlUENE 

(1 ACEXAPHTHElIE 
(1 2,4-01l1ITP.OTOLUElIE 
(1 flUORtl(£ 
<1 DIETHTlPHTHAlATE 
(1 N-IITROSOOIPHENYLAftINE 
<I 4-8RQ/tOPHt~'l PHENYL_Eru~ 

(1 H£lACHlOROBEHlENE 
( 1 PHEHAIITHRO£ 
(1 AITHRACEJlE 
<l DlBum PHTHAUTE 
<I flUORAMTH£kE· 
(1 PYR£IIE 
(1 BUrYl BEJlUl PHTHAlATE 
fl BENZ(AIANrHRACENE 
(I OtRYSEH£ 
<l 1.1' -D(QfUlQ!8fllDI!I£ 
(I '(S(2-ETH!lHEIYlJ PHTHAlArE 
(1 BENZ (AIPYRENE 

BZT0104(e)012309 



'-

DATE: 28 O(C 84 

LAI .: 84- lIll 
nEIf .: 6 
SAIIPLE: 1111. 

'ESTItlDES 
ft£TItOD 112' 

£ITRACT£D BY ReRA 154' 

LEGAL 

a==.a=a==s==============:==~=:=:=:======== 

A!lQUIIT PARA"ETER 
116/KG 

a=:::s_:z:====:==========================z 

<5 ALPHA-SHe <, HEPTAt.'4l0R 
<5 ALDRIII 
<, HEPTACHLOR EPOIIOE 
<5 ENOOSL~AH [ 
<, TRAKS-NOHACHlOR 
<5 P,P'-OOE 
<5 DIElDRIN 
<5 EHORn 
<5 ENDOSUlFAN II 
<5 ',P'-ODD 
<S ENDOSUlfAN CYCLIC SUlFATE 
<5 '," -DDT 
<5 6M"A-BHC (U!4llAH£1 

. .. 

. 
• 

BZT01 04(e)01231 0 



LEGAL 
29 DEC 84 

GC/I'1S SCAN [0 

8·4-1020 Z 1010 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE :540 
(ACETONE/HEXANE) AND ANALYZED BY GC/NS. IN ADDITION -TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IDENTIFISD 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012311 



DATE: .l JAM 85 LEGAL 
LAB .: 84-112' 
If Ell a: 7 
SAftPL£: Zlill 

ACID EITRACTA!LES 
IlETHOO 625 

EITRACTED BY RCRA ftEiHOO ~4' 

z.:a.:=~====z============::=:=:=:=====:::=====a.2 ---Z' .. =======a:z====:============--====:=: 
AllatnlT 

116/K6 
PARMETER 

•• =:z:=========================================== 

, 

(1 PHtl(OL 
(1 2-CHLO?OPHt~OL 

(1 2-HITROPHENOL 
(1 2,4-0[IIETHYLPH~~OL 

(1 2,4-0ICHLCROP~£HOt 

(1 4-CHtORO-HIETHYLPH~~OL 

(1 2,4,6-TRICHlORQPHE~OL 

(1 2,4-DINITROPHENOl 
( 1 4-tUTROPHEHOl 
(1 2-ftETHYl-4,6-DINITROPHEMOL 
<1 P£JlTACHUlROP!o!E!lOl 
( 1 TETRACHlOROPHENOl It 

It REPORTED AS 
2,l,4,6-TETRACHLORaPHEHOL 

BASE/NEUTRAL EITRACTABlES 
"ETHOD 62~ 

AllOUKT 
"6/k6 

P ;'RAllETE.'1 

:================:=====:zaaa=======a============s 

<t 8IS(2-ClflOROEiHYU ETH£P. 
(1 l,l-DICHlORQ!t~ZEME 

(1 1,4-0 IOl.OROSE!I!EHE 
(I l,l-DICHlaRG9EJ!EME 
(1 HEIACHLOROETHA!lE 
(I .-HITROSO-DI-.-PRQPYLAIII~ 

(1 HJTP.OBEK!EME 
<t ISaPHORQNE 
(1 8IS(2-CHlGROETHOlfJ ft£T~HE 
(1 I,Z,4-TRICHlOROBENZENE 
(1 NAPHTI!AlE~ 

(1 HEIACHtOaC!UTAD(EHE 
(1 HEIACHlOROCTClQ?EHrAO(E~ 

(I 2-cHlOROHAPHTHAlEM£ 
(I ACt~HTHYlE!lE 

(I D(~THYLPHTHAlAT£ 

(1 2,6-0IHITROTOLUEME 

AIWlT 
"611:6 

PARAII£1tR 

E:2:z=====-=======--==a==================== 

(1 ACEHAPHl'JOE 
<1 Z.4-01IITiOTOlUEHE 
(1 FlUO!f.1fE 
(1 OIETHYlPHTHAlATE 
<t .-WITRQSQDI?~~YLAftIME 

<t 4-SROftGPHE.Tl '~£~Yl £THER 
<l . HEIAC!t.OROiE.lCZ~I(: 
<1 PIO:.NTHR£JE 
(l AXTHRACeIE 
(J D lBUm I'IfTHAl.A IE 
<1 Fl.UQRAMfHEJCE 
(l PYREJE 
(l BUTYl BENZYl PHTHAlATE 
<1 BE.IIA'AHTHR~I(E 

<t CliRYSElfE 
<I l,l'-OICHlROSENIIDIHE 
(l IIS(2-ETHYlHEIYll PMTHALArE 
(I IEil (AIPYR£~ 

BZT0104(e)012312 



DATE: U JAil 83 

LA •• : 84-1'2' 
HEll .: 7 
SAIiPlE: II fll 

PEsnCIDES 
"ETHOD 625 

EltRACTED IY RCRA 1~4' 

AIIOUNT PHRAIIE~~ 

116/K6 

LEGAL 

=======:::=============::::=============== 

(~ ALPHA-91fC 
(5 H£PTACMlOR 
(5 AL~R{II 

<S HEPTACHlOR £POIIDE 
<S ENDOSUlFAM I 
<~ TP.AHS-~OHACHlaR 

(S P,P'-ODE 
, <S QIELDRIN 

(5 E!lORIII 
(S EH005ULFAII II 
{S P,P' -DOD 
<5 EHOOSULFAH CYCLIC SULFATE 
(5 P,P'-ODT 
(5 6H~~A-5HC ILINOAN£) 

, 
1 

BZT0104(e)012313 



'-

LEGAL 
03 JAN 85 

GC/NS SCAN ID 

94-1020 Z10tt 

THE WATER SAMPLE WAS EXTRAC~E.D BY EPA RCRA PROCEDURE ::;540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO. THE PRIORITY 
POLLUTANT CHEMICALS. THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012314 



( 

DATE: '1 JAM 85 

LA •• : 84-1'21 
nEil t: a 
SAftPl£: IU12 

LEGAL 
.. -.-~ 

M:18 EITRACTABlES 
ft£ T1fOD 62~ 

EITRACTl:D BY RCRA /lUHOD 1~4' / ,. 
j. 

aasa2"tl::==:--=:====:--:2_============--=:::::2 a zs=s:tsasss:s=:===:====:~=====:==:=====:== 

A/fOWfT 
/f6/KS 

PARAtlETER AlfOUIfT 
116/&:& 

PARAIIEJER 

:2==::==:~===:==:=============:===S=::=:======== ====:=:==--=--==========================~:: 

, 

<1 PHEHOL 
<1 2-(HLOROPHEHOL 
<1 2-HITROPHEHOl 
<1 Z,4-0[~THYLFH[~OL 

(I Zf4-D[CHlQRa?~EHOl 

(1 4-CHlIlRO-l-IIETHYLPHEHQL 

AIIMT 
1I6/K& 

PARAI!ETER 

{I 2,4,6-TR(CHLQp.aPH(~OL 

(I 2,C-DIHITROPHENOl 
(1 4-8 I TRDPHENOL 
(1 2-~ETHYL-4,6-DINITRaPHE~Ol 

<1 PElITAOflOf(OPHE~o!" 
(1 TETRACHLOROPHEHOL •• 

IASEillEUTRAl ElTRACTA8t£S 
"ETHOI 6~ 

tt !iEPORTED AS 
2fl,4,6~TETRACHLOROPH£~ot 

==--sazs.=:z=s==:z=::==~====:=====:==:====z 

AI'IOOf(1' 

116/l6 
PARAlftTER 

=====:::::====:a::===:as:ss:zs::s::s:===::====zsa -" 

<1 BIS(2-CHlOROETHYL' rnER 
(1 l,l-DICHlORO:~~!£H£ 
(1 1,4-DICHlaROBENZ~ 

<1 1,2-DICHlORO!EH!EHE 
(1 HEIACHlOROETHAlfE 
<t N-N1TROSO-DI-N-PRQPTlAftlHE 
<t NlTRUBEHZEPlE 
<I ISOPHORU~ 

<1 8IS(2-CHlOROETHOIYJ ftEJHANE 
(1 t,2,4-TRICHlQ~O!ENZEKE 

<1 NAPHTHAL[1tE 
<1 HEIACHlOROBUT~DI£~ 

<I HEIACHlOROCYClOP(~TAOIEH£ 
(1 2-cHLORONAPHTHAlEHE 
<l ACEHAPH TN 1lEHE 
(I OltlETH~_PHTHAlATE 

(I Z,6-DINITROrOLUENE 

< 1 ACOOrHTH£lfE 
(I 2. 4-1!l!~Jta!!.rQUJ£fCE 

~ll flUOR~E~ 
'---0 OIETHYLPHTNALATE 

(1 I-NITP.OSO~IP~E~YL~INE 

(J 4-8R~'OPH£.Yt ?HEHYL ETHER 
(1 J:!£IAOt.GJ!OBEHZ£HE 

(~ P!iEHAlfTHP.E~ ~ 
'-..!.~ AlfTHP.AC£JE ___ ' 

n DllUTYt PHTHAlATE 
<I flUORANTMEHE 
(I P'tR£HE 
(I BUTYl BENZYl PHTHALATE 
(I 8£NlCAlAHTHRACEHE 
(1 OfRTSEME 
(1' 3,l· -OIOU09EIIl[OIIlE 
<1 815(2-ETHYlHEITLJ PHT~ALATE 
(I 8e.ZfAJPYRtNE 

. ." 

, ~ , ... 
y" ...,.-. 

• ;0 .-
~.": .... 

'?G-. .~" , ~ .. ~ ~ 
. ..-r- • 

BZT0104(e)012315 



'-

DATE: fl JAJ( 85 

LA • • : 84-1'2' 
HEll .: 8 
SAIIPLE: 11!12 

PESTICIDES 
"ETHao 625 

EITRACTED BY RCRA ~~4' 

LEGAL 

~a=:=z=====:==:aaa=====a--==:=======:a 

AKOU«T PARAnETER 
PlS/KS 

a=:2=-====:============:::::%============= 

<5 ALPHA-9HC 
<5 HEPTACHlOR 
<5 ALDRIN 
<5 HEPTACHlOR EPOIIOE 
<5 ENOOSULfAN I 
<5 TRAH$-HOHACHLUR 
<5 P,P'-DOE 
<S DraDRIIf 

, <5 EN!l!!IN 
<5 ENDOSULfAI 11 
<5 ',P'-DOO 
<S ENOOSUlFAN CYClIC SULFATE 
<5 P,P'-DDT 
(5 6AftftA-BHC (LIHDANE) 

BZT0104(e)012316 



lEGAL 
03 JAN 85 

Gc/r1S SCAN IO 

84-1S2S Z1012 

THE WATER SAMPLE WAS -EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEI'lICALS. THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

- .. 

BZT0104(e)012317 



LEGAL 
LA •• : 84-1121 

HE" .: " 
SAIIPLE: IUlS 

ACIO EITRACTABLES 
IIETHOD 625 

EITRACTED BY RCnA ftETHOD 354' 

, 

_====s=:::z=:=================:=====s==:s==::===s ========:================================2 
.,.- \, .... 

r I ~-
AltOUtCT 

1I!i/K!i 
PARAII£TER 

~===~==:========:====S=====;===::=====:=:===:::2 

, 

(1 PHENOL 
(1 2-CHLOROPH£~Ol 

(1 2-HITRCPHEHOL 
(I 2,4-0!~ETHYLP~£HOl 

(1 2,4-0ICHl~RQP~E~Ol 

(1 4-CHlORD-l-n£THYlPHEHOl 

AIaMIT PARMETER pC t ~"-, . 
'-' ). 11&/(6 _.,..r~' ,_ 
t:" .. -J , 

==_s=::=:===::======:_====;:=========== . 1'4~-tt;'; L' 

Cl 2,.,o-TRICHlOROPHEIiOt 'h /-';f')Y 
(1 2,4-0I/(ITROPHE~OL ;- !~ -. 
<I 4-KITROPHENOl ~4 
.(L_2-IIEl1iYl-~6-0I. !UT~OPHEli/L tr I 

//'" 515 PEXTAOflOP.OPHEHOL--·. "- -
"--1~ ._!ETRACHlOROPH£~~~_ --' /.. ~ 

it REPORTED AS W -~ z/? J:.-,.. 
2,l,.,b-TETP.ACH ORCPHEIiOl 

BASE/MEUTRAl EITRACTABlES 
I'fETHOD 625 

=:==============::====2::2:::=:=::============:2. 
AIIClUNT 
"6/(6 

PARAIIETER 

~====::====:====:::======::===:====:==:======:== 

< 1 8 IS C2-cHlOP.GEfnyU ETHER 
<1 1,l-O(Q!!.aR!!3ENIEH£ 
(1 1,.-DICHlOP'Q9E~ZE~E 

(1 1,2-DICHLQP.~3EN!t~E 

(I HEIACHLORaE!MAHE 
<1 N-IIITRasa-O!-H-PROPYLAftINE 
(I NITP.OBENZENE 
(1 ISOPHQROIC£ 
<I BIS(2-tSlORaETHQIfl ft£THA~£ 

(I 1,2,4-TRICHlap.OBE~IENE 

( 1 IIAPHTJoIA.E!CE 
(I HEIACHlg~n9UTADIEJ£ 

(I HEIACHl~qOCrClaPENTADl£NE 

(1 2-CHlORC~APHTHAlE~E 

(1 AC£NAPHiHYL£~E 

<I DI~TM!LPMTHAlATE 

(1 2,6-DINITROrOlUEKE 

AftOUIlT 
116/(6 

PARMETER 

====--=============::===================::= 

<l ACOAPHTHEICE 
(1 2t4-DI~ITROTOLUEKE 

<l ftUORE.1fE 
<t D(ETHYLPHTHAl~rE 

<l II-IIITP.CSQD[PHENYlA~!~E 

(1 .-BROIIOPMENYl PHE~Yl ETHER 
<l HEIACHLaRQgE~ZEHE 

(l PHEMANTI'.P.EH£ 
<l ANTHRACENE 
<1 'IBUTYl PHTHAlATE 
(I ftUORMTHElf£ 
<l PYREHE 

~? (1 BUTYl BENZYL PHT~ALAT£ 
(1 BErfl !AI~rm~,1CE!f£ 

-~17 I CHR1:£.~~ 
- I' 

U l,l'-DtCHLR09E~!lD:Nf . ' 
'. . 

l .IS(2-ETHYl~EIYlJ P~!HALATE 

<1 8E1fI(AIPY~EIIE ' ' 

BZT0104(e)012318 



LEGAL 
DArE: fl JAIt 8~ 

LA •• : 84-1121 
[TEll .: 9 

SAIIPL£: 11'18 

PESTICIDES 
"ETHOD 625 

EITRACTED BY Rcp'A 3~4' 

AIIOIJIIT PARAIIETER 
l'!6/K6 

c:z:a=============:=::==================:2 

, 

(~ ALPHA-9HC 
(~ HtPTACHLOR 
<5 AlDRUI 
<5 HEPTACHlOR (FOX IDE 
(~ ENOOSUlFAN I 
(~ T~AHS-NOHACHLQR 

(5 P,P' -DOE 
<5 DIELDRIN 
(5 EH~R[!' 

<S EMDOSUlFAH II 
<~ P,P'-OOO 
<5 EHDOSULfAH CYCLIC SUlfATE 
<S P,P'-DQT 
<s· SA~~-9HC (LINDANE) 

.. 
, 

BZT0104(e)012319 



LEGAL 
03 JAN 85 

GC/MS SCAN 10 

84-1020 llSl8 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEDUF:E 354(!J 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO T~E PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0.MG/L. THE FOLLOWING .COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOlIJN. 

COMPOUND 

DaDE CANE 
TRIDECANE 
PENTADECANE 

, 

MG/KG 

6 
8 
6 

BZT0104(e)012320 



DArE: .3 JAIl 85 

LAB .: 84-18Z' 
IrEII .: I' 
SIWt.E: lUll 

AlfOUflT 
IIS/kG 

<l 
(I 

(1 
(1 
<l 
<1 

PAR.-t'lETE!1 

P!iEHOl 
Z-CH:"OROPHE!lOL 
Z-Hrrp.O?~E~Ol 

Z,4-01IlETHYLPHEHOL 
Z,4-DrCHlOp.OP~EHOL 

4-CHlORa-l-~ETHYlPHS~OL 

LEGAL 
~----.--

ACID EITRACT~Bl£S 
/lETHOD 625 

EuMeTEI] 8'f RCRA "ETHOD l~4' '... ---------_.--

AIIOOIIT 
11&/1:& 

PARAftETER 

(1 2,4,6-TRICHlOP.OPHEHOl 
(1 2,4-D[NITRQPHS~Ql 

(1 4-NITROPHEHOl 
-->-<1"--...... 2-..... lImLYk-!J 6- N TROPHE!'IOl 
1821 PENTACHlOROPHEHOL 

,,---,_'_I_TE_TRACHI.._._QR_O_P_HE_HOl_f_~_ 

If REPORTED AS 
2,l,4,6-TETRACHLCROPHEHOl 

, 
eASE/NEUTR~ EITP.ACTA9LES 

ft£THOD 625 

=:==:=:=:::::=========::=====:::======:=======s:z 
AIlOUHT 
116/(6 

<t 
(I 
(I 
(I 
(1 

(1 
(1 
<l 
(1 
<t 
(1 
(I 
(I 
<l 
(1 
<I 
<I 

PARAl!ETER 

8IS(2-cHlORG:!HYlJ ETHER 
l,l-DrCHlO~3~~l~ 

1,4-QtCHlURGiS~!EKE 

1,2-DICHlQP'C9S.Z~~ 

HEIACHlOF.aE~~~.~ 

H-NITRQSO-DI-M-PROPYlAII[HE 
II ( TROIEllWE 
[ SOPI4ORa:tE 
BIS(2-CHlORGErHOJYJ IIEP.t4NE 
1,2,4-TR!CHtaROBENl~~ 

NAFHTHALE.l(E 
HEIM:~Gp.OaUTAOIEHE 

H€I~HtOR~YClaPENT~O(EK£ 

2-CHlORC8APH~ALEHE 

ACEltAPHTH1WIE 
.DlIIHHYLPHTHAlATE 

2,6-0IN(TROTOlUEH£ 

AlUlUIT 
116/16 

PARMETER 

(1 AC£JCAPHnICJIE 
(I 2,4-DIIIITP.OTOtUEME 
<I FlUORE!E 
<l OIETJfYlP!fTHAlATE 
(1 I-NITRCSa~[p~.YlAftIHE 

<I C-IP.CP.OPM£MTL P~~~Tl ETHER 
(1 KEIACHlORQSEHlENE 
<1 PHEJAHTItP.EJE 
Cl AIITHRAC£lE 
(1 DIIUTYl ~THAlATE 
Cl flUQRAIlOlElE 
Cl PYRaIE 
Cl IUTll 8EMIYl 'MTlfALAT£ 
<l 8EJUA'AIiTHRACElIE 
<l CHRTSEICE 
(1 1,1"-OICKlp.08ENZrOlME 
(1 8ISI2-£THYLkEIYl' PHTHAlATE 
(l. 8~.U'''PYREME 

. . 

BZT0104(e)012321 



'-

DATE: 13 JAJ( as 

U' .: B4-Jl2I 
,TEll .: 1. 
SAIIPl.E: lllH 

AJlOUHT 
116/K6 

PESTICIDES 
"ETHOD 625 

£ITRACTED SY RCRA ~34' 

PARAft£TER 

LEGAL 

:a::::==::====a==z::=====#:=:=====z:==:::s 

<, ALPHA-9HC 
<5 HEPTACHLOR 
<5 AlDRIN 
<5 HEPTACHLOR EPOlIDE 
<5 EHDOSUlFAH I 
<5 TRAHS-~ONACHlOR 

<5 P,P'-DDE 
<5 DInaRU' 
<5 Elf DR I II 

, <5 ODOSULfAII 11 
<5 P,P'-OOD 

_0 ~ 

<5 £HDOSUlFAII CYCLIC SUlFATE 
<5 P,P'-oOT 
<5 SAftftA-SHC ClIHDAHEJ 

BZT0104(e)012322 



"i lEGAL 
~ 03 JAN 85 

GC/MS SCPlN IO 

84-102" Z HH 7 

THE WATER" SAMPLE WAS EXTRACTED BY EPA RCRA PROCEOURE =540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIGR!TY 
POLLUTANT CHEMICALS. THE SAMPLE ~AS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION" LIMIT OF 1.0 MG/L. THE FOLLOWING "COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOI.<JN. 

COMPOUND 

l-ETHYL-4-METHYLCYCLOHEXANE 
2~6-QrMETHYLOCT~NE 

4-METHYLNONANE 
I-METHYL-4-(1-METHYLETHYL)CYCLOHEXANE 
4-METHYLDECANE 
BUTYLCYCLOHEXANE 
5-METHYLDEC;'NE 
3-METHYLDECANE 
UN DE CANE 
OCTYLCYCLOPROPANE 

MG/KG 

10 
ita 
8 
12 
36 
14 
15 
8 
19 
53 

THE SAMPLE ALSO CONTAINED NUMEROUS OTHER COMPOUNDS NOT IDENTIFIED. 
THE PATTERN, HOWEVER, WAS INDICATIVE OF A SOLVENT MIXTURE SIMILAR 
TO PAINT THINNER. 

BZT0104(e)012323 



DATE: .2 JAN 85 

LAI ,: 8H12. 
nEll .: 11 
SAIIPlE: ZU16 

~ LEGAL 
ACID EITRACTABl£S 

• ftETHOD 625 
EITRACTED BT RCRA "ETacD 3~4' 

•••• ==z:z:=====.:=:=====:zsz:s:::==::==:::==.==:s a:z:zs.z:a:zaz:z:=====:=================== 
AIIOtnCT 

I16/K6 
PARAIIETER 

aawa::=============zs=================--=======::a 

, 

< 1 P1iENQl 
(1 2-CHlORCPH(~aL 

<1 2-MrrROPH£HQl 
<1 2t4-DI~ETHYLPH£HOL 

{t 2,~-OICHLap.aPHENOl 

<1 4-cHlaRa-j-~ETHYLPHEHOl 

AlUJUIT 
IIS/[S 

PARAIIETER 

____ ======::=:==========================:2 

(1 2,4,6-TRICHLOROPH(~OL 

{I 2,4-0I~ITROPHEHOL 

. (1 HUTP.OPHE!lOl 
<I 2-ftETHYL-4,6-DINITROPH£HOL 
(1 PENTACHLOROPHENOL 
(1 TmACHLGRQPt'.E!fQL" 

H REPORTED AS 
2,1,4,6-TETRACHtOROPHEHCL 

lASE/NEUTRAL EITRACTABLES 
"ETHOn 62~ 

. 
==============:=============:2:=================_ 

AIIOUHT 
!'IS/KS 

PAR~"ET£R 

==============~=======--==--s.s:=====a:--========~ 

< 1 lIS (2-tiftOI\O£THYl) ETHER 
<I l,l-OICHlORC3ENIEHE 
(1 1,4-DICHlOP'G!S~!~~ 

~! !.2-~!~_~~!£~l~~E 

(1 HE I ACHlOROETMANE 
<1 K-NITRosa-Ol·~-PROPYlAIIIN£ 

< 1 "I TROBEMZW: 
(J ISOPHORON£ 
(I BIS(2-tHlQROErHOIY) ftETHANE 
<I If 2.4-TRICHlQROBENZEH£ 
(I ~APHTHAlEHE 

(I HEJAtHlOP'QBUTADIEHE 
<I HEIACHtOP.OCYClGPENTADI~~ 

(I 2-CHlOP.QHAP~T~ALENE 

(I ACEHAPHTHYLEHE 
(1 OlftETHYLPHTHAlATE 
(I 2.'-OINITROTDlU£HE 

=========================================: 
Al«ItJ«T 
116/(6 . 

PAP.AltETER 

==::========:===================~====:==:s 

(1 ACDCAPHTKENE 
G 2,4-D(NITROTOLL~NE 

<1 FtUOROE 
<I D(~THYlPMTH~l~rE 

(l N-.ITP.OsaO(PHS~YlA~IHE 

(1 4-8RO"QF~EMYL PHt~~L ETHEft 
(l HEIACHlQF.OBE~lEHE 

<l 'HEMANT!l~~~ 

<l ANTHRACENE 
<1 DIBUIYl PHTHALATE 
<l flUQRMTHEJ(£ 
<l 'YRENE 
<l BUTYl IOZYl PHTHAlATE 
(1 IENZ IAJ ANTHRACENE 
(l CHRYSEXE 
<l ltl'-oICHLRQBEHII~IHE 

u 11S(2-ETHYlHiIYll PHTHALATE 
U BUIIA)PYRE.'fE 

BZT0104(e)012324 



DATE: .2 JAN 8~ -LEGAL 
LAI .: 84-1.2. 
ITEII .: II 
SAftPLE: ZI.t6 

~ 

PESTICIDES 
"ETHOO 625 

EITRACTEO BY RC~A l~4' 

a.a=====~====::====::========a=:z::====:a 

, 

(5 ALPHA-SHe 
<5 HEPT~C.'iLOR 

<5 ALORIIt 
<5 HEPTACHlOR EPOXIOE 
<5 EHDOSULfhN I 
(5 TRAHS-HOHACHLQR 
(5 P,P'-OCE 
<5 OlaDRIli 
(5 EHDR[I 
<5 EHOOSutFAN [I 
<5 P,P'-OOO 
<5 ~~DQSL1FAH CVClIC SULFATE 
(5 P,P'-DOT 
<5 GAMA-BHC (LI!fDAH£l 

.~ 

BZT0104(e)012325 



LEGAL 
~. 

02 JAN 85 
GC/MS SCAN ID 

94-:-1S2S Z1Slb 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEDUF:E 3540 
(ACETONE/HEXANE> AND ANALYZED BY. GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE WAS SCANNED FOR ANY O:rHER UNr.NOl·jI'lS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION ~tMIT~ 

, 

BZT0104(e)012326 



DATE: .2 JAA 95 

LAB I: 84-1'2. 
ITEII I: 12 
SAIIPl£: Z 11'4 

~. 
LEGAL 

ACID £ITRACTABLES 
liE THaD 62~ 

EITRACTED IY RCRA liE THaD JS4. 

.' 

a:Z2SS2:::=:=====:==:==========================:_ 
AIIOWIT 
!!6/t6 . 

PARAI'IETER 

82:========:=======:=====::==:::=======::====::::a 

(1 P!+:I/Ql 
(I 2-CHLOROPH[~al 

<I 2-HlTP.OPH£HGl 
{1 2.4-0r~ErHYl?HE~Ol 

(1 2.4-0ICHLQRQPH:I/Ol 
(1 4-CHLORO-J-IIErHYLrH:~Ol 

AlUJUILT 
/tS/KS 

PARAII£TER 

{t 2t4t6-TRtCHlC~OPHEHOl 

{t 2t4-0IHlrp.OPHE~OL 

(1 4-HITROPHEHOl 
(I 2-IIETHYL-4t6-0IN[TROPHE~Ol 

(l PENTACHlOROPHENOL 
<l TETRACHl.CROPHe:~OL u 

It REPORTED AS 
2,lt4,6-rETRACHlOF.OPHE~Ql 

, 

BASE/NEUTRAL EITRACTABlES 
I~ETHO; 625 

z========:::=============:s:=z===a:::======"ze S:ZS::::::T:S:Z::=:====::=:::============= 
AIIOtJNT 

116/r.& 
PARAIIETER 

=============--====-S-=============:=ra 

(I B(S(2-cHlOP.OE~YlJ ETHER 
<l It3-0[CHLCRcat~!t~E 
(l t:4-0ICHLOROa~7flF 

(1 1,2-0[CMlORoet~lEH£ 
(I HEXACHlOROETHANE 
(1 '-A[TROSQ-Ol-~ROPYLAft[ME 

<1 NlTROBElIZeE 
<I ISOPHOROII£ 
(I BIS(2-CHlaP.OETHOJY) IIE~HE 
<I It2t4-TRICHlOP.OBE~lt~ 
(I MAPHTHAlEME 
(l H£IACHlORCBUT~OIEHE 
(1 HEIACHLO~OCYCLOPE~TAOIEM£ 
(I 2-cHl~~ONAPHTH~EKE 

<I ACE.'fAPHTHYLEHE 
(1 OIKETHYlPHTHAlATE 
<l 2,b-O[ltITROTDlUEME 

MOUJO' . 
!'!G/lli 

PARMETtH 

<l ACE~TH£.1I~ 
(1 2,4-0lHITROTOlUEME 
(l ~!lIJ~~I!~ 

<1 DIETHYLPHTHAl.lTE 
(1 N-"ITROSOD!PH[~Y~!NE 

(1 4-SROI!OPHEMYL PHE!<IYL ET!4t~ 

<1 HEJAOt.OP.OIE.IIZEJIE 
<I PHERAHTH~EHE 

<1 AIIfHRACEME 
(I OI8UTYl PHTHALATE 
(1 flUQRAII TME.II£ 
<l PYRElE 
(l 8unt IENZYl PHTHAlATE 
(l 80HAI AHTHlIACEIIE 
<I CHRYSEIt£ 
(I ltl'-OICHlP.OBE~ZID(NE 

<I 81SC2-ETHYL~ElrLJ PHTHALATE 
(I 8EMZCAIPYREltE 

BZT0104(e)012327 



DATE: .2 JAN as 

LAI I: 84-11:1 ~ 
IrE .... : 12 
SAIlf'lE: IU'. 

PESTICIDES 
"ETHOn 625 

EXTRACTED BY ReRA 154. 

LEGAL 

_===::===:=:s:::::======:::==============: 
AIlOUMT . PARMETER 

ItS/KS 
c:sa=======a===========a====a=====:2:==::a 

(5 ALPHA-BliC 
(5 HEpr~CHlOR 

(5 ALDRIN 
<5 HEPTACHLOR EPOtIDE 
<5 t~COSULFAN I 
(5 TRAHS-~ONAC~_OR 

<S P,P'-ODt 
<5 OIRORIIl 

, <5 EHORIIC 
<5 EHDaSLtFAN II 
(5 P,P'-DDD 
<5 EMDOSUtFAH CYClIC SUlfATE 
<S P,P'-ODT 
(5 6A~~A-BHC (LINDANE) 

BZT0104(e)012328 



LEGAL 
02 JAN 85 

GC/MS SCAN to 

84--1 "2" Z 1 "'04 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE 3540 
(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE ~AS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WEEE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

BZT0104(e)012329 



, 

DATE: l4 JM ~ \j
LA' .: 84-1'2' Cll) 
11'Elt .: 1 ~-
SAIIPlE: Zl'2. 

LEGAL 
PCI'S 

II£THaO 618 

•• :==:===:=:=:::=:==~=======S:==:==::=:=========2 
MOUNT JlARAII£TER 
JlS/KG 

•• sas:=========::=:=======:==-=====:::::========-

( •• 5 PC! 6P.1lUf' 1 
<'.1 PCI SROUP 2 

( ••• 5 PCB 6ROUP l 
( ••• 5 PCB EROUP 4 
< ••• 5 PCB SROUP 5 

• TOTAl PCB 

PCB 6P.OUP 1 II'ClUPES PCB 1221 AND IS 
CAlCUlATED AS 1221. 

PC! &ROUP 2 INClUDES PCB 1232 AND IS 
CAlCUlATED AS 1232. 

PCB 6RQUP"l INClUDES PCB'S 1'16, 1242, 
AID 1248 aND IS CALCUlATED AS 
1242. 

PCB GROUP 4 IHClUDES PCB 1254 AMD IS 
CAlCULATED AS 1254. 

PCI &ROUP S INClUDES PCB'S 126. AMO 1162 
ANI IS CAL.C1JlATED AS 1161. 

BZT0104(e)012330 



LEGAL 

, 

DATE: 14 JAM 8' 

LA! .: 84-1'2' ~-~ 
HEll .: 2 cfY 
SAIIPtE: I U.7 

Plca's 
ftETl+llD 6ia 

.:s=z--s====::=:::a2:====::=====:==============~ 

AI'IOtnCT PARAIlETER 
IIS/KS 

raaa::==z=================================z::::z: 

('.25 PCB eaaup 1 
('.1 PCI EROUP 2 

( ••• 5 PCI 6ROUP 1 
< ••• 5 PCB 6ROUP 4 
,<f.'5 PCB 61!OUP , 

• TOTAl pca 

PCB 6ROUP 1 IHClUOES pca 1221 AHD IS 
CAlOJl.ATED AS 1221. 

pca &R~JP 2 IMCluoes PCB 1232 ~Ha IS 
CAlCUlATED AS 1212. 

PCB &ROUP 1 INClUOES PCS'S 1!16, 1242, 
A.D 1248 AHD IS C~CUlATEO AS 
1242. 

PCI GROUP 4 UIClUI!ES PCS 1~4 AIID IS 
CAlCUlATED AS 12~4. 

PCI &ROUP 5 IftClUI!ES PCI'S 126' AIID 1262 
AHO IS CALCUlAT£l) AS 126'. 

BZT0104(e)012331 



, 

LEGAL 
DA1£: 14 JAIf n 

LA • • : 84-1'2' ~~~ 
ITEII .: 1 ~ 
SAllPL£: ll.19 

PCS'S 
ftETHOD 6118 

•• as:==2::=:==:::=:======:======::Z:========as::s 
AllOUIlT PA.'!A~ETER 

116/KS 
_:a===========:::::=:=:==:======================s 

( .. ~ PCB EP.OUp 1 
('.1 PCB GROUP 2 

< ••• S PCS EROUp 1 
< ••• S PCB El!!!UP 4 

<1.'5 pca GRQUP 5 

• TOTAl. pta 

PCB &ROUP 1 IlflJ.UOES PC! 1221 AHD IS 
CAtOILAT£D AS 1121. 

PCB &ROUP 2 IHCLUDES PCB 1212 AHD IS 
CAlCUlATED AS 12l2. 

PCB &ROUP 3 IHClUDES pes's 1'16, 1242, 
AID 1248 AND IS CALCULATED AS 
1242. 

PCI GROUP 4 INCtUD£S PCB 1254 AND [5 
CALCUlATED AS 12~4. 

PC. &ROUP 5 IHCtUDES PCS'S 126. AHD 1262 
AID IS CAlCUlATED AS 126 •• 

BZT0104(e)012332 



, 

LEGAL 
DATE: 14 JAIl 83 

LA •• : 84-1'2' ~'c., 
lTEII .: 4 W 
SAftPlE: Zti.S . 

PCi"S 
IETHO' 6'8 

" 

.-a ..... asa=:====::=a:::=:::==::~====::==:===. 

~OUNT PAP~ftETER 

liS/KG 
.... Z'S=:::::==-==:::===':'s========::s:s==-_-===::-.s 

<'.25 PCB SP.OUP 1 
('.1 PCB 6ROUP 2 

<'.'5 PCB SP.OUP l 
('.a5 PCB ERQUP 4 
<','5 PCI SRauP 5 

• TOTAl.. PC! 

PC! GP.OUP 1 l~ctUDES PCB 1221 AND IS 
CAlCUlATED AS 1211. 

PCI GROUP 2 {~UDES PCI 1232 AMD IS 
CAlCUlATE~ AS 1212. 

PCI &RQUP I [~un£s PCS'S 1.16. 1242. 
A •• 1248 AltD IS c.1iLCUtAT!D AS 
1242. 

pca 6ROUP 4 lMelUnES PCB· 1254 AHD IS 
CAlCUlATED AS 1::54" 

PCI SROU' 5 IIiClU!!ES PtB'!i 126. AltO 1262 
Altl (5 CAlC1!.ATED lIS 126' • 

.. 

BZT0104(e)012333 



, 

LEGAL 
" 

DATE! 14 JAIf n ~ 

LA. .: 84-1'2' 
ITEII .: 5 
SAIU'LE: Zl989 

PCI'S 
ftETHOD 688 

AllOUNT PARA~E~-R 

"S/K6 

<1.25 PCS 6ROUP 1 
<1.1 PC! EROUl' 2 

<'.'5 PCB 5?!IUP 3 
<'.15 PC! 5F.OUP 4 
<I." PCB GROUP S 

• TOTAl. PCB 

PCB GROUP l' Ulct!JDES PCS 1211 A!fO IS 
CAlCUlATED AS 1221. 

PC, GROUP 2 r~ctUDE: pes 12J2 AMD IS 
CALCUlATED AS 1232. 

PCB GROUP 3 IHClUDES PCB'S Iflb, 1242, 
AND 1248 AND IS CALCULATED AS 
1242. 

PCI &ROUP 4 IlfCtUDES PCB 1254 AHD IS 
CAlCUlATED AS 1254 •. 

fC. &ROUP S IKCLuoes PCS'S 12b' AND 1262 
NCO IS CAlCULAT£D AS 12U • 

. . 

.......... 

BZT0104(e)012334 



, 

LEGAL 
DAT£: 14 JAil 83 ()) V 
U' I: 84-1.21 (U\..... 
HEll I: , 
SAIIPl£: ll.l. 

PCI'S 
1lE1HOD 618 

A"OUNT PARAftETER 
"6/1(& 

<'.21 PC! 5i!OUP 1 
<'.1 PCB EROUP 2 
•• 9 pca GROUP 1 

('.S$ PCB 6ROUP 4 
(' •• 5 PCB GROUP ~ 

." TOTAl pca 

PCB satllP 1 [ltQ.unES I'CI 1221 AND IS 
CAlCtJ.Ar£D AS li221. 

PCB 6RfU 2 IHClUDES f'CI 1212 AHD IS 
CAlCUlATED AS 1.212. 

PCI GROUP 1 {!IClUDES flCB'S 1'16, 1242, 
AHa 1248 AHO IS CAlC!.IlATED AS 
1242. 

PC. SRIJtIl • {HCtUDES fiCB 1 2~4 AHO IS 
CAlCt1..ATED AS 12~4. 

PCB SROlJ» S INetUDES FCB'S 126' A~O 1262 
ANt (S CAlCUlATED AS 12~I. 

'. 

. .. 

BZT0104(e)012335 



, 

LEGAL 
DATE: 14 JAf( 85 ~ 

lA' .: 84-112' ~ 
HEll .: 7 
SAIIPlE: Z 11 11 

PCI'S 
ItETHOD 618 

c:::s:a::as::=:::z:======================a::::::z 
AJlOUNT PARAftETER 
liS/KG 

~=====a=z:====s======:==========:=======::: ___ === 

<'.23 pca SROUP 1 
<'.1 PCI SROUP 2 

<'.'5 PCI GROUP l 
<'.'5 PCI &ROUP 4 
<'.'5 PCI &ROUP 5 

, TOTAl PCB 

PCB GROUP 1 INClUotS PCB 1221 AND IS 
CAlCUlATED AS 1221. 

PCI &ROUP 2 INClUDES PCS 1212 AHD IS 
CAlCUlATEr AS 12l2~ 

PCI GROUP 1 INClUOES PCB'S 1'16,· 1242, 
AQ 1248 AltD IS CALCULATED AS 
1242. 

PC. &ROUP 4 IIfClUDES PCB 1~4 AND IS 
CAlClllATED AS 1254. 

PC. 6RO\JP 5 INClUDES pca's 12A8 AII!I 1262 
AND IS CAlCLtATED AS 126 •• 

BZT0104(e)012336 



lEGftL 

, 

QATE: 14 JAil 8l ~ 

LAI .: 84·1i~' ~ 
(fEJI .: 8 
SAIIPlE: Z I'J 2 

PCS'S 
ft£THOQ "'S 

%=S2::=:===::~====:=====:==============~======2 

MOUIIT PAP.AI'IETfR 
IIS/K6 

:: .. ===2=============:::=:================:::=== 

('.75 PC! GROUP I 
<'.25 PCB GROUP 2 
('.15 PCB .SRQUP 1 
<'.15 PC! ERQUP 4 
('.15 PCB GROUP S 

• TOTAL PCB 

PO SROUP 1 [Ha.UDES pca 1221 AHll IS 
CAlCUlATED AS 1221. 

PC.· SROUP 2 [Ha.UDESp(:a 1212 AHD IS 
CAlCUlA rED AS 1212. 

PCI &ROUP 1 UfCtuoes PCB'S 1116, 1242, 
AlII 1248 AND IS CALCUlATE!) AS 
1242. 

PC. &ROUP 4 IHa.UOES PC! 1~4 AHD IS 
CAlCtJl.ATED AS 1 :;~S4. 

pt~ &ROUP S !NClUDES PCB'S 12~' ~~D 1262 
AltO IS CALCULATED AS lZ6 •• 

BZT0104(e)012337 



" 

LEGAL 

, 

DATE: 14 JAN 8~rA'f

.LAI .: 94-1112' Y Co. 

lTEII .:. 9 
SAIlPl£: nIlS 

Pel'S 
flETHQD6f8 

MOUJlT PARAlI£TER 
IIS/K6 

(1' PC! SROUP 1 
{J f PCI SRQUP 2 
<5 PCB SHOUP 1 
<5 PCI GROUP 4 
<5 PC! SROUP 5 
, 'TOTAl PCI 

PCB GROUP I ua.un£s PCB 1221 AltO IS 
CALCUlATED AS 1221. 

PCS SHOUP 2 [:'IClUDES PCB lZ12 AND IS 
CAlCUlATED AS 12n. 

PCI SROUP 1 r~UDES PCB'S 1.16. 1242, 
AID 1248 AID IS CAlClIlAT£D AS 
1242. 

PC. &ROW' 4 IkC1.U~S ~I 1~4 ANn IS 
CAlCUlATED AS 1254. 

AQ IS tAlCtllAT£D AS t2U. 

BZT0104(e)012338 



LEGAL 
.. 

, 

OArE: 14 JAIl ~ 

LA •• : 84-U2I 
lTEII .: II 
SAaYU: 11.17 

PCI'S 
PlETHOO 618 

.... a&--Z=a:=2=~S .. =:&.= ... a.a:asaz:: •• s.az::::a:===a2 ... 

AftOlJJlT PARAIIETER 
116/1(6 

... =a:===:z::a=ZZ:==== ___ "~====--a::::::::Iz.-

(1" PCS GROUP 1 
(11f PCB GROUP 2 
(S' PCB GROUP 1 
<S. PCI 6ROUP 4 
{S' PCB &ROUP S 

, TOTAl pca 

PCI GRQUP 1 [NClUDES 11(8 1221 AlII tS 
CAlCUlAT£J AS 1:221. 

PCI GROUP' 2 IMC1.l!!IES fica 1212 Alit IS 
CAlClJl.A fED AS 1212. 

PCI 6ROUP 1 tMClU!lES f~8'S 1'16, 1242, 
AU 1 £ 48 Ad 1 $ C~CUtA fEl AS 
1242. 

PCI &ROUP • {!'ICl.UDES f'CS 1~4 AlIt IS 
CAlOJ.ATEJI AS 1~4. 

PC. &aU 5 !ltCLUDES p'ca's 1261 M8 1262 
AMI IS CAlCUlAl'ED AS 1261. 

BZT0104(e)012339 



LEGAL 

, 

'ATE: If JM " 

LA •• : 84-J'21 
HEll .: 11 
SAftI't.£: Z "J 6 

PCI'S 
KETHOD 618 

aa.aa::s:==a:= .. ___ =:: •• ====~a:=a~ 

MOUlT PARAlIETER 
JIG/KG 

('.25 PCB GROUP 1 
<'.1 PCB GROUP 2 

(' •• 5 PC! 6ROUP 1 
(' •• 5 PC! 6ROUP 4 
( ••• 5 PCB &P.OUP 5 

• TOTAl PCI 

PCB &ROUP 1 IHa.UD£S Pel 1221 AND IS 
CAlCUlATED AS 1221. 

PCB 6F.OUP 2 !HClUDES PCB !212 AHD IS 
CAlCUlATED AS l232. 

m &ROUP 1 [HCtU$ PCS'S 1116, 1242, 
AHa 1248 AItD [S CAlCULATED AS 
1242. . 

PCI &ROUP 4 [HO.UDES PCI 1254 AMD [S 
CAlCUlATED AS 1254. 

PCI EiROUP 5 INClUDES PCB'S 126' AIID 1262 
AID IS CAlCUlATED AS 1261. 

~ ·C. 
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AllOUlIT PARMETE:R 
116/K& 

<'.5 PC! 6~OU? 1 
<1.1 PCB GROUP 2 

(1.'5 PCB GRQUP 1 
< ••• 5 PCB &ROUP 4 
(' •• 5 PCB 6P'O~~ 5 

• TOTAl PCB 

PCB &ROUP 1 InUnES f'C! 122i AND IS 
CAlCUlATED AS 1221. 

PCI 6ROUP 2 1!fC1.!JDES P'CS 1232 AMI IS 
CAlCUlATED AS 1212. 

PCB &ROUP 1 INClUDeS f'CB'S 1'16, 1242, 
AND 1248 AND IS' CAlCUlATED AS 
1242. 

PC. &ROUP 4 IHCl!JDES PCB 1254 AltO IS . 
CAlCll.ATED "S 12'4. 

PCI &ROUP 5 IIIClUD£S PCB'S 1261 AltO 1262 
AMI IS CAlOJl..Al'ED AS 126'. 
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SlATE OF OREGON 

DtPAKrnENT QF EHVIROUMEHTAL QUALm INTEROffICE MEtID 

TO: Debbie Flood, Superfund Prograli: 
r:ana6ecent Section, EPA-Regiot. X 

DATE: February 12, 1985 

FRa:: John L. Smi ta 
t:orthwest Region. DEQ 

SUBJECT: H\i ~ 3012 Superfund 
TIDe Q11 Company 
ORD 0095975J13 
Uul tromah County 

T1.J:l~ 011 Coopany operates a petroleum products storage teroinal at 12005 IL 
Burgard, Portland, Oregon 97203. The terminal occupies a 51.53-acre 31te 
alonb the east bank of the Wlllamette R1ver and 1a owned by Time 011 Co •• 
PO Do:: 24447 Temlnal Annex, Seattle, W8!lbl ngton 98124. The present 
capacity ot the terminal in 30+ tanka 1s 770,000 barrela. 

The on-sIte inspection was conducted on Oct. 25, 19~. John Denhac, 
envlronoental mnager who has worked for Time OU since 1970 and }!eil 
Wallis. teminal r.anager employed by Tiae au aince 1979 were interviewed. 
Tiue all Co. acquired the alte during 1959. Mr.-Denbam provided by letter 
dated flov. 7, 1984, the attached chert whicb lists tbe tanks by l'D.U!lber anc 
indlcates tbe types of chemicals stored 1n each aince 1973. As can be seen 
froc the chart, most tanks bave beld a number or different cbe~lcals at 
dIfferent tlmes. For example, tank no. 4~8 held tbe followIng durlnf the 
perioe : 

1973 
1974 
1975 
1976-78 
1979-80 
1981-83 

Methanol 
Jet fuel 
Precium gasoline 
Unleaded gasoline 
Fuel 011 no. 2 
EI::1pty 

The terminal bas bandIed the tolla.ling cbec1ca13: 

Fatty acid (wood byproduct) 
Isobutanol 
Jet fuel 
I!ethanol 
Premium gasoline 
Regular gasoline 
T\&rpentlne 
Butyl aloohol 

Liquid fertilIzer (amgonium nitrate) 
LignIn l1quor 
Lube 011 
t!etbyl 10 
Pentachlorophenol 
Solvent (xylene, toluene) 
Unleadec gaSOline 

A number of the sub3tancea that have been and are stored at th1s Time 011 
terminal are hazardous substances due to 19n1tabil1ty or toXicity. 
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It appears that ~~eral arrang~ent3 have been made at the terminal related 
to product handlIng. Time all cay lease a tank to a co~pany 11ke Chevron 
wlth the :stored product owned by Chevron and handling. distr1bution and 
storage .serv1ces perfonaed by TlJII.e 011. T1.IIIe may control the tank. own the 
procuct and distribute the product, or rent a tank tor st.orage only. 

In the case or tanks 50067 anc 10002, Time au Co. leased the tanb and 
possibly that portion o( the tank (arm :site to Crosby and Overton of 5420 
N. Lagoon. Portland, Oregon 97211" The same tanka appear to have been 
1 eased prior to this time by Pac-Har, the previous name at' Crosby and 
Overton. The Department has been unab~e to obtain a copy o( the lease 
agreement. Crosby and Overton prc1vides the service ot collecting and then 
stor1ng waste oils froll1 separatorlll, oU :slop tana, :ship tank clean1ng. 
etc. The two tanb appear to have' been leased to Crosby and Overton since 
1973 • 

Several 30aller tanks. no. 200Q1, 20002 and 20003 baving a capacity o( 
20,000 gal. each were leased to [oppel'S Co., Inc., at 5131 Southwest Ave., 
St. Louis, "~O 63110. Several smaller. above-ground, horizontal oriented 
tanks 1n this area belons to Y-oppe:rs Co. as well. According to Mr. Denham, 
Tice 011 Co. formulated pentact1lor':)pbenol tor (opper.s to Koppera 
specifications and then han41ed or stored the tormulat10ns tor later pickup 
by customers of Koppers. 

The 20,OOO-gal. tanks were present during the Oct. 25, 19~ site 1nspection 
(reportedly ecpty) but had been r.l0ved trom the site prior to the Dec. 12, 
1981& :soil saJ:lpl1ng event. There vus viSU61ly obvious contamination of the 
soH by 1ncidental spUls and slop:1 in this former pentachlorophenol 
handling area. The level of contaldnatlon will be di.scuased later in this 
narrative. 

Present Waste Managepent Practices 

Since aro~nd December 1912, all tana (except 50061 and 10002 leased to 
Crosby and Overton and the 8IIIIlller tank.s leased to or belonging to Koppers 
COCIlpany), the la.d1ns rack al""U and the pump house bave been connected to a 
water draw system. A vater draw box and water draw titt1nga are located 
beside each tank. These 1n turn are connected to a drainage pip1ng network 
1n place throughout the terminal. lbout once eacb year, vater 1a drawn 
from the bottoa ot each tank and pu:aaped to slop tank 30ar located 1n the 
northwest terminal area, or to tank 1406 1n the area knovn as the BE:11 011 
Terminal. &. portable Pram-Aleers oU/water separator 1. periodically 
connected to the slop tank. The ~parated oil 1s e1ther piped back to the 
appropr1ate storage tank or to an wtderground 30oo-gal. separator tank near 
tank 3007 or an Above-ground ~parat:or tank no. 1401 baide tank 1506. 
Water recoved by the separator wh!cJl conta1 ns lesa than 100 ppm ether 
soluble 011 ia by agreegent discharged by a pip1ng arst .. to the C1ty of 
Portland san1tary sewer system for t:.reatment at the pub11c17 owned 
treatment vora (PON). Two .sampling manholes associated with two sever 
lines are periodically monitored by staff with the City Dept. of Public 
Worlcs •. Wa.ste all trOll the 3eparator' 1a period1cally r.oved (roca th_ 
underground 3000-gal. tank and abov4l-ground tank lSar, and taken by Crosby 
and Overton to the tanks 50067 or 10'002 that they lease (roil T1.IIIe 011 on 
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the sace ~lte area. Alternately, a vacuum truck may be connected directly 
to the oil/water separator w1th waste 011s transported to the Cro~by and 
Overton tank3. 

There 13 al30 an un~erground 6000-gal. ~plll prevention control and 
countermeasure (SPCC) tank a~soc1at.d with tbe ott-sbore pier to hold any 
sp111~ and storm water that cay be collected dur1ng ship loading/unloading. 
An 8000-gal. underground SPCC tank 18 located near the pump house and truck 
load1ng rack to collect any spills and stana vater from those area~. The 
rail :lpur Une recently con~tructed with curbing and spill drains has an 
underground 12,OOO-sal. tank tor conta~nment of any spills 1n that area. 
The load1ng rack aree or the Bell 011 Ten;t1nal seotion wa:l proposed to be 
equlpped with an underground ~OOO-gal. ~lop and water tank. This section 
of the term1rsl has not been in uee (or quite 50Qe tille. 

Tice 011 Co. on Aug. 11, 1980, coapleted EPA Form 8100-12, Noti(icat10n of 
Hazardous Waste ActivIty, a8 required by RCRA 3010 11sting specitic source 
wastes, ~051 - API separator sludge, X052 - tank bottoms (leaded) and 
P090 - pentachlorophenol. On Feb. 22 .. 1982, Tae OU requested a~slgnment 
of a generator identitication number by correspondence with the Depart~ent 
of ~nvlronmental Quallty. 

Past Haste f1anagement Pract1ce~ 

AccordIng to Hr. Denham, there are no retrievable 1nventory records of 
product storage tor the period 1959 to 1913. He agreed that it can be 
as.sumed :l1mUar product!! vere stored on-site 1n a pattern llke that shown 
on the 1973 to 1983 chart provided by Time Oil Co. --~ Prior to the installation ot the draw vater system tar each tank, 

. i-': . - associated piping and use ot the portable oU/water separator 1n late 1972 f 
wastevater from tank bottoms vas allowed to sp1ll onto tbe ground around 
the site. This practice vas apparentlY common to 011 terminal facilities 

- 1n the area until Oregon DEQ began to work in 1910-11 v1 th termlnall5 to 
discontinue d1scharge into public vaters and onto ground surtacea. This 
pract1ce apparently occurred at the Time 011 terminal during the period 
from 1959 ~ late 1972. A Feb. 16. 1971 internal memo describes a 
conver~at1on with the plant engineer employed by T1me au at that. time 
that continll8 the discharge ot draw water troc tank bottoms onto the ground 
but state:l turther Ulat the company maintained no such etnuent. dl:sebarged 
to the r1ver, drainage ditch or storm sewer. 

In viev of the wasting ot vater trom tank bottoms onto the 8011 surtace (or 
a period or up to 13 years, and the storage ot leaded gasOline at one time 
or another in IBO~ ot the tane, a decision was made to collect so11 
sacples 1n a soaevhat randol: grid (ashton tbroUbhout the te~inal area. 
Sample:s were .lso collected in the area near tanka uaed by Crosby and 
Overton and tbose leased to (oppers to ~tore pentachlorophenol 
fOrQulations. 
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Sacpling 

At each of 12 locations. a composite soil sample using a 5011 core was 
collected. The COClPQ31 te Wa.3 OIade up ot the surface and 1, 2 and 3 root 
tntervals. Sample:!! were collect~td and analyzed by the CEQ laboratory. 
Analysts of each S8Qple included baae-neutral extractables, pe3tlcldes/PCBs 
(cethod 608), acid extractables, p83t1c1de& (method 625) and EP ToXic1ty 
for lead. An effort was also gade to Identity and quantity any other 
organIc chemical observed with the extraction/GC (gu chromatograph) HS 
(~ss 3pectroaeter) procedures. 

All 12 3011 samples tested for EP Toxicity lead showed concentratIons ot 
<0. t c:g/ 1. Concentrations of 5 1Ilg/ 1 or greater tor EPA ToxiC lead are 
classified as hazardous waste. The detectIon limit tor this procedure 1s 
0.1 mg/l. 

Of 12 so11 sacples tested tor pes~1:.1cide:!!, lIethod 625. extraated by HCRA 
method 3540, all showed concentraUons of <5 IDg/kg (the detection 11.l:11t) 
of these pesticides. 

S~ples tested for acid extracta~Lea method 625. extracted by HCRA method 
3540 (acetone/hexane) showed all ~2 sites to contain <1 mg/kg (detection 
licit) for these phenol species e~~ept item 9, sample Z1018 collected 
19 ft. NE of tanic 50061 (Crosby and Overton leued tank) contained 515 
mg/kg pentachlorophenol and 12 mg/kg tetracl1loropbenol. Item 10, S8II2ple 
Z 1 011 contai ned H~20 IDgtkg pentactLlorophenol and 11 IISIkg teb-achlorophenol 
collected at the site or the ta~1 leased to Koppers Car storage or 
pentachlorophenol formulations. 

Of the soil sample3 collected and analyzed tor base-neutral extractables, 
oethod 625, extracted by HCRA method 3540 all ~howed concentrations or this 
group of pollutanta to be les& than the detection Ii_it « 1 mg/kg) except 
the following tanq showed: 

Uo. 20511 - Item 11, soU bag Z1008 

Isophorone 
2,4-dln1trotoluene 
Fluorene 
n-nitroeodipbenylamine 
Phenanthrene 
Anthracene 

1 mg/kg 
3 mg/kg 
1 mg/kg 
2 mg/kg 
1 mg/kg 
1 mg/kg 

No. 15002 - It" 8, 80U bag Z101:~ 

Fluorene 
Phenanthrene 
Anthracene 

Crosby and Overton 

'13 mg/kg 
14 mg/kg 

lOS IIg/kg 

No. 50067 - ltea 9, :tOll bag Z10HI 

Chryaene 
Bls(2-ethylhexyl)phtbalate 

1 mg/Icg 
3 IlIi/lcg 
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,~though polychlorInated bipheny~s (PCBs) were detected at several SOlI 
sample sltes, total PCBs were well below the 50 cg/kg concent.ration which 
requires ~-4ndllng. 

At each sample site, in addition to the priority pollutant chemIcals. the 
sample vas scanned for any other unknowns above the detection limit of 
1.0 mg/l. In the case of 3 sample Sites, 4 (%1006),9 (Z1018) and to 
(Z1017), a number of other chemicals were tentatively Identified and 
e:!tImated concentrations detenained. These resul ts are ahown on the 
attached lab sheeta. 

Crosby and Oyerton Leased Tanks 

During 1983 on an as yet unspecified dste, an individual was allegedly 
~xposed to a substance while cutting an aocesa hole lnto tank no. 10002 
leased to Crosby and OVerton bY T1me Oil Co. The bole vas reportedly cut 
to remove the substance ins1de. Allegedly. the indiv1dual developed 
immediate symptoma Involving skin irritation. Beportedly, the individual 
returned to the tank some tlme later and collected throe (3) 15011 samples 
near the tank. ThODe 8011 samples vere said analYzed by CH2tVBI11. 
CH2~/Hlll reported PCB concentrations of 29.11 mglkg, 584 t mg/kg and· 
1060 mg/kg (disposal restri~tiona apply when PCB concentrations exceed 
50 mg/kg). 

On May 2. 19811, DEQ laboratory st.ff collected samples at the Crosby and 
Overton tank 1n question. A soil sample 10 ft. from the apparent access 
hole cut into the tank sboved a total PCB ooncentrat10n of 59.1 mg,'kg. 
Sludge collected on a :surface' ft. frooll the edge of the tank entry bole 
showed a total PCB concentration of 1351 mglkg. 

Detection of PCB near the tank raul ted in review of past waste 011 
disposal records involVing tbe Crosby and OVerton tank. The records 3bowed 
disposal of 210,000 cal. of petz-oletml-baaed sludge by Crosby and Overton at 
the St. Jobns Municipal LandfUl locatec1 on Coluabla Blvd. in Portland, 
Oregon. An application tot" disposal of special wutes at the landf111 vas 
approved by the Metropolitan Serv1ce District (fMtro) Aug. 10, 1983, 
following re'fiew of aample analYsis ot the tank content. which showed PCB 
concentrations to be <1 ppm. 

During Sept. 19811, the area at the St. Jobns Landfnl beHeved to contain 
the 210.000 sal. of petroleum sludge vas extensi'fely sampled and analyzed 
for PCBs. '!'be presence ot PCBa in the areas tested vas not confirmed. 

Aaaeasgent 

There are probh.s at the 'riae 011 Co. tel"'lllinal asSOCiated witb the past 
handling ot hazardous substances. Tbe long-time discbarge ot tank bottom 
drav water onto tbe ground surface w1thin the" terminal ar .. may baye 
1Iilpacted groundwater below the site. This oould not be contll"111ed using the 
sampling equipment a'failable. Surface 80il samples d1d not detect any 
significant concentrations ot prior1ty pollutants to deptbs ot three (3) 
teet tbat might be expected within a tank tana that had dlaobarged 
vastewater onto the ground. As mentioned above under the Sampl1ng secUon, 
priority pollutants and other organic chemicals vere found 1n aome areas. 
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The 30U on-site appears to be dloeege ~nd that ha.:s been 1n place tor many 
years. Lenses of 311 t were ob3e"ved within the 3-tt. saltple. The s11 t 
appeared to perch water at ~me :l8JIIple sitea. The pel"'lllanent groundwater 
table i8 apparently about 20 tt. below the land surface. Downgradient 
groundwater u~ge could not be colnt1rmed. 

Based on past practices or draw w'ater dIsposal, presence of :tOQe 

contaminants withIn the upper surrace and shallCN depth or groundwater, it 
1s recommended tbat construct1on of groundwater monitoring wells be 
ser10usly con31d6red to better characterize the extent of pollut1on. 

Pentachlorophenol 1s pre.sent in high cencentrationa within the .3011 1n the 
area or the tank:! leased to Koppers Co. and th038 leased to Crosby and 
Overton. These areas need cleanup of the sp1l1ed hazardous wastes. 
Cleanup should include careful evaluation ot the effect1veness of the 
reaoval 1nclud1ng groundwater sampl1ng. Further review or the alleged 
1ncident involving presence of ~! at the Crosby and Overton tanks appears 
to be warranted. 

During a Jan. 28. 1985, pholW conversation with John Denham of T10e 011. 
the detection or pentachlorophenol. wu discussed. He told me the company 
realized the waste was present on the ground and solI some t1me aco. 
Denhac also told me that atter tb1.s IntOr1llation became available, T1me had 
cancelled the contract to bandle pentachlorophenol and its ingred1ent~ for 
Koppers as well as the lea:se ot tanks. Denhc stated that tanJc:s have been 
cleaned out and removed and the remaining tanks will be moved out soon and 
cleanup of the area will start. It wu suggested tbat. this Information be 
sent by letter to the Horthve:st Region ot DEO IncludIng proposed cleanup 
methoQs and time schedule. He said be would do tbat after reviewIng 
sampling results. 

BacKloc Reduct10n 

It is recommended that T1me Oll Co.. (OR!) 0095915Ja3) be placed into backlog 
reduction category B.5. Probl_s 1nvolring bazardous wastea are present. 
The state ot Oregoa DEQ, Nortbwest Region. has tbe resulatory authority to 
1nvestisate bazardoua waste handling/disposal and to requIre remedial 
cleanup action. Nortbwest Region (It DEQ fUlly intends to follow up this 
assessment and work wIth the c:oaparlY' to establish necessary monitoring and 
cleanup. 

The site does not appear to present a huard to the health of the general 
puhlic by direct contact with wastea present due to the security or rences. 
24-hr/day stafting ot the site and a watchman 38rvice. The threat to the 
environment appears to be related to the potent1al. apact to groundwater. 
Groundwater impact needs to be further evaluated. 

At th1s time, it does not appear that furtber Involveent ot the ReRA 3012 
program w1ll be necessary. 

.... RC204IJ 
Attachment 
cc: Nortnvest RegIon. DEQ 

Hazardous Waste Operat10ns, D~~ 
Time 011 Co. 
Crosby and Overton 
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YOUR F.r.~PLOYEr:S BE PR(SENT TO DIREcr THE PARTICULAR SOURCE TO BE SAf.:?lED AND TO WIiNess THI 
S:,·.:PLi~;G. IN SUCli CASE, YOUR E/.:PLOYF.E MUST SIGN THIS CERTIFICATION AS A WIT:-tESS, 

THIS CLRTIFICATION I.'UST BE HHURNED. V.tITH THE RePRESENTATIVE WASTE SA/.:PLE, TO; 

------_.- ------
---------- ._- ------_.-

------- - --------------,._-._,----_. 

THE UNDERSIGNED CE.RTlFIES THAT HEiSHE OBTAINED A Re,PRI:.SENTAfiVE SAI.~PLE OF TIiE \'::.$ T: 
r.~t-TE~!AL DESCRIBED IN THE "GENERATOR'S \','ASTE I.~ATERIAL PROFILE SHEEr' ABOVE REFERENCED. ,!oNI 
THAT THE FOLLm\'ING REPRESENTATIONS ARE TRUE AND CORRECT: 

1. 

2. 

HOUR AND DATE OF SAf.~PUNG: 09)0 Hours. Fe:hruary 19,. -,1,,-,9~B::..:5,,--__ _ 
SOURCE FRO/.1 \'/HICH SAI.:?LE TAKEN: 120~~Burgat"d R('Ia~ _____ _ 
Portland Oregon, pe:1tachlol-"ph(;'i1Ol .:n-ea 511(1\..," on atl.'lched p~.~~ . .I'1.;n·,. 

3. I 0UIt::.:[NT AND SAr,~PUNG t.:HHOD USED: Shovel and can lJs(>~.!- ~~IEf.l.·P. 

4. 

S. 

"lIe fCl"t .. :;I~ _ t\,/O fCiot representat ive samples obt~i,n_<:~ •. !,iXl'.d l,' .( ~ l 

.,iH1 pLH· ... ·d. in .('.an:....___ .. _ .. __ . 

, I,.'.~OUNT OF S.~/,~PLE OBrAINED: One (I) gallon. 

TYPE OF CONTAINER INTO WlilCH SAf.:PLE WAS PLACED: New one gallo!! 'p.l i nr ,'.1n 

6. THE SAI.:PLlNG EOUIPME.NT USED, AND THE CONTAINER INTO WHICH THE SAMPLE \'.;"S 
PI.ACED, WERE THEMSElVES UNCONTAMiNATED BEFORE USE. Yes. 

7. AT THE m~E OF SAMPLING I AFFIXED A LABEL TO THE CONTAINER IN THE FOLLO\'.:~JG 
FORM WITH THE FOLLOWING INFORMATION (FILL IN THIS PORTION, INCLUDING YOUR 
SIGNA TURE, JUST AS IT P.PPEARS ON THE LABEL YOU PREPARED): 

GENERA TOR: 'f'irr.e Oi 1 Co. 
WASTE NAME: Pentachlorophenol mixture. 
SAMPLE HOUR/DATE: 0930 Hours, Feb. 19, 1985 
PROFILE SHEET -CODE: E 13 8 
SAMPLER SIGNATURE: ';ffi . 

\'JITNESS VERIFICATION: I WAS PERSONALLY PRES! 
ENT DURING THE SAMPLING DESCRIBED; I DIFIECTED SAMPLER NAME: Neil E. Uallis 
THE WASTE SOURCE TO BE SAMPLED; AND I 'VERIFY 
THE INFORMATION ABOVE NOTED. 

WITNESS: John H. Somes 

SIGNATUREO£·-~. :b---
I' 

TITlE; __ ~-G-,c __ n-e-r-a-l--~-a-n-a~~~e~r~---------

Er,~PLO'1'E:R: ~:orth '·:t:st \'acuullI Truck Service 

OATE: ______ F_c_b_r_u_a_r~y~~19~,~1~9~R~5 ______ __ 

.:. ~y t/.'I. \' .= ..... to !.lit 
f.. ,p"';: ,,· .... ~1( "&. .... :.~..,:.,,.f. t-.c 

SIGNATURfJt: /S. J,r.,kflM 
TITLE: ____ ---=T:..::e:..:r~m::.:i:.:n::-:a::..::l~l'::;fa;;.;n;.;.;a;:.rg;::..e.;;:.r"-----
EMPLOYER: ___ T_i_m_e_O_l_1_C_o_. __________ _ 

r·DATe: ____ ~F~e~b~r~u~a~r~y_l~9~, __ 19_8_5 ______ _ 

,-------------------
LABORATORY REVIEW OF SAMPLING PROTOCOL . 
BASED UPON MY REVIEW OF THE ABOvE PROFILE S"'~ - T. 
'CONCLUDe THAT THE A80ve METHODOLOGY IS: 

a ADEOUATE FOR YIELDING A REPRESENTATIVE SAI.~PlE. 

a INADEOUATE fOR THE RE.t.SONS NorED HEREON. 
DATE: _____________ _ 

LAB MGR: 
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I 

BASE/NEUTRAL EITRACTABl£S 
IliTHO!)6~ 

ca~lO 

:=:~.:z.::===::==~=::=%=:==: 

PAF.AttETt:& 

::==::·==========:===~=as=== 

BIS(2-CHLO~OETHYLl ETHER 
t,3-DICHLOROBENZENE 
1,4-0ICHlORO!EN!EHE 
t,2-DIO¥_OROBEN!ENE 
HEIACHlOROETHA~E 

N-NI~h~50-DI-H-P~~PYLAft. 
NITp.OeE~IE!4E 

I~aPHORGHE 

BIS(2-CHLORGETHOIY) "ETH 
!,2,4-TRICHLOP.OBEHZENE 
NAPHTHALENE 
HEIACHLOROBUT~QI94E 

HEIAC~LC~aCYCLaPENTA~IENE 

2-t~QP.QSAPHrHAlENE 

ACENAPHTHYlEHE 
O:ftETHYlPHTHAlATE 
2,6-DINITROTOlUENE 

PESTICIDES/PCB'S 
"£THaD 6.6 

:::::===:-::--==--=== 

U!UlA.~ 

HEPTAQUQ 
"'-DR 1 I 
~,!J':'DD£ 

"!P'-~DJl 
f\)'-OlH 

per ~~attp 1 I~U~ES PC!'S I 
1~~2 ~~ IS tALC~\ATE 

?C& 6lWt!? 2 IUQ'JOES ?CS'S : 
~~~ IS CftL:lLA1EG ~S 

PC~ 6R~UP 3 l~lU~~~ f~a'S i~ 

~~D IS ~Ctil~!EO AS I 

:=:=::======:#. 

PARAllETI 

fo·4(~ 77.~-r9<J9 .., 

lJ(JOanmtt t , 
CI.r~ n 0 EnVironmental Ou~. 
" ...... co.,"", Cou..nou.. Gi,tr 

o 80'1149 .~.? 7 -j;::: y~ 
Phone 325-8660 

----::~-----.-==========================:--====-- -

BZT0104(e)012351 



/ 

JOHN L. SMITS 
EnvIronmental Ana1vs t BASE/NEUTRAL (ITR~CTABl£S 

fttTHO!I 625 
NORTH COAST BRANCH OFFICE "S~-

~:.no 

:===========::aE Depanment o( EnvIronmental QualIty 
0....,., eoun1V eo..m-.H PJ.F.AftETER PARMETER po eo. 169 Astona 97''''· 

~::s.=::====::==::=-______ --

BISI2-cHlOROSTHYl) ETHER 
1,3-DICHtOROSErZ£NE 
1,4-DICHlORO!EN!ENE 
1,2-DIOf_OROBENZENE 
HEIACHlOROETHANE 
N-MI:RCSO-DI-N-PR~PYLA"IUE 

NITP.DBPlZE~E 
ISCPHORGME 
BIS(2-CHlORQEfHOIY) "ETH~N£ 

!,2,4-TR!CHlOP.OBENZEKE 
NAPHTHALENE 
~IIACHlaROBUTriDIENE 

HEIAC~LC~~CYC~aPENTADIEHE 

2-CHlORO~APHTHAlENE 

ACENAPHTHYLENE 
D:ftETHYLPHTHALATE 
2,6-'INITRDrDlUENE 

PESTICIDES!?CB'S 
IIETHOD bj6 

ACENAPHTliEHE 
2,4-DINITROTOLUcNE 
FlI¥.!F.ENE 
OIETHYLPHTHAlqTE 
N-HITR0300IP~EHYl~r.!~( 

4-BROftOPHENYL PH=H~l ETH~ 
HEIp.CHLOp.~eE~!E~E 

PHENAHTHi\8iE 
ANTHRP.CEHf 
DIBUTYl PHTHAL4TE 
FlUORAHTHEIiE 
PYIIENE 
BUTYL 5EHZYL P~THAL~TE 
iENI(AJAHT~~AC£KE 

CHRYSEHE 
l,3'-DICHlRQBEH!ID!~E 

BIS(2-£iHYlHEIY'd FH!H~LAr, 
BElZlA)PYP.E.1iE 

=:=:=========~=======:::=== ==::.-::::::=:::- ---======== 
PARMETER 

=:======::===:=~==:======== ========================--=== 

U!'ll3f 
HEPTAC.'«..CR 
;d.DRII 
~,~'-DD€ 

f'!P'-uDD 
F,:I"-DliT 

peE E~OUP 1 I!ClU~ES PCP'S 1221, 1~12, 

1~~2 ~!~ IS tAlC~~ATEO ~s 1~~2. 

?C& 6Rm:~ 2 INCl~DES PCB'S :2~~. 1254 
~~~ IS Cftl:lLATEL ~s l:!~ 

PC~ 6R~ l lnCl~~~~ F~~'S '2~'. 12h2 
~~o 15 Ch~CGl~1£D AS 12b~ 

TCIAPhm 

PCB GROUP ! 
PCB GROUP 2 
PCB GRGUP 3 
TOTAl PCS 

\ 

BZT0104(e)012352 



, 

ACID EXTRACT ABLES· 
IlETHOD &25 

S1.70 

PARMETER 

.z:====:=====:========~===== 

PHENOL 
2-CHlDRIlPHEIOl 
2 -I ITROPHBIOl 
2.4-01ft!THYlFHE~Ol 

2.4-DI~LO~D?HENOL 

4-CHLORO-j-"~THYlPriE~0l 

PEST[CIDES 
"ETH!lD 625 

81.1\1 

============================ 
PAAAI'IETER 

============================ 

ALPHA-BHe 
HErTACHlOR 
ALDRIN 
HEPTACHlOR EPOXIDE 
ElI2CSULFAH I 
TRANS-NQH~CHlOR 

F,P'-DOE 

LeQ,1 

========:========================== 
PARMETER 

=#2=::===========:================= 

2.4,6-TRICHlOROPHEHOl 
2,4-DINITRCPHENOl 
4-NITROPHENOI. 
2-ftETHYl-4,6-DINITP.OPMENOl 
PENTACHlOROPHENOL 
TETRACHl01UWHEHOLS If 

ff REPORTED AS 
2,J,4,6-TETRACHlOROPHEHOL 

::::==================== 

P ".RAIIETER 

::===--=============== 

DIElDRII 
OOlRII 
EJiDOSUlF All II 
P,P'-l!OD 
EHDOSUlFAN CYCLIC SUlFATE 
Pf"-DDT 
SAftKA-BHC (lIKDAHE) 

l . _ (c 
(." ...... '- ..... . .... - , 

.... :f( 

BZT0104(e)012353 



July 29. 1985 

C~E~-5~curity Systems. Inc. 
P.o. 30x 1866 

Dear S~rs: 

Attached is check 2~607 as payment in full for disposal services as shown on 
your invoice 1~47 dated June 30. 1985. 

Attachment a/s 

':;PO/ch 

Si ncere 1 Y. 

'- ~~~ /. ~---
John P. Denham 
Environmental Manager 

BZT0104(e)012354 
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~rflJl~c\ 
Department of Environmental Quality 5£e-. 

Fe""? Tf= 

522 S.W. FIFTH AVENUE. BOX 1760. PORTLAND. OREGON 97207 PHONE .• SOll 219·5696 

Janu.ary 17, 1985 

He: Your Letter or 113/85 

Tne aotual rule ~ba~ the leacb ~at 1. intend.a to slculate i. Cii 
340-101-o3_(1)(d) (enclosed). I.,ou can see. the rule rerers to 
conduotln& a b1oas~1 on pe~tie1de rea1due. the r.~ults of wh1ch determlne 
vbether or not tbe residue 1. a hazardous va~te. 

In a June 7. 19a- letter to Industry, ve cIted 600 cg/l total chlorophenols 
as the hazardoua vaste tbre~bo14. This "&3 ceant to include -phen~tea aa 
well. It va. derived tros aoae recent EPI data vhlch 1nd1cated an average 
LeSO ot 0.15 C&ll tor :Ioalaon14 wltb little toxicologIcal dUterence 
between penta- or tetrac:t.lorophenol or -pbe~t4. Thus. it you place 
250 cg/l ot a res1due contain1nc 600 mgJl penta 1n vater, and the penta 1s 
lOOS leached. you vlll get. solution or 0.15 cgJl penta. H~nce, the 600 
Qg/l nugber. However. ve vou14 emphasize that the 600 cgJl total 
chloropbeools is on11 an approxImation which ve 8~eest as being routinely 
acceptable tor determining proper vaste dl~posal. It there 18 any reason 
to conteat a generator'. characterization ot his vaste. or any reaaon to 
suspect iaproper V&3te 4Isposal. ve vou14 go back to the requIred blo.as5a1 
to lUke a derln1t1". det.,..lnatloa. 

cbe4 frca aavcua'. dirt. planer s~"lngs. etc. 

Plea.e call it .. at area code (503) 229-6210 it you w1sh further 
dlscuaa10n. Ve vou14 apprec1ate recelv1ng any 1nform.t1oa you =_y care to 
~bar. vItb ua Oft tbis .ubJeot. 

S1no .... l'. 

BZT0104(e)012355 



TIME OIL CO. 
P.O. BOX 24447 

TERMINAL ANNEX 
SEATTlE, WASHINGTON 98124 

(206) 285-2400 

-:~~_~S~C~i~L~S~'~~~\¥?~L~E~/~/~C~~~E~~~~'~E~~~\t~e~\~'T~'~( ____ ~I~~~~: 
---..D t 

IETURN TO ~ SIGNED 

I SIGNED 

• THIS COpy FOR PElSON ADDRESSED 

BZT0104(e)012356 
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) r 
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. , , . . ~ -.. ) t ~"" &. ~. .. • 

k,' A c.c··.i-... l.",C ... ·.·.:.;I;JN 

h ('t'.~~ ~ 1::;';: ·' ..... E. l---..:Li ro~..Qj 1 So .. _________________ ---1 

f'~C.l.;t ~:_:4,~S 1_ .2 ~~~5 _~. _Bu:..~a_r_d_R_d_._=__ 
TP.4"S"C;H~R L~1at1L-Ir_an.si.e.l:Jnc. _ 

_________ ...J ;;:;;'''S''O;;~l" .. ,",Co,:E·I_(503) 2SS-790.Q ____ _ 

:1 
11 

.(.2 

: . 
< •• ~ 

~! t l.,::~, ~. ________________ ___J GC·'~i\4'CR US~i''' I D. &R.L.DjJ).J.D.ili5.~-L ~ 4. 
'--___________________________ ....J GE"E::;.r.1CR ST.UE 10. L-_______ _ 

j ~. '0 . x·; .. S":CJF'C 0<..8 OI.3.U f'l4SH 0< 70"F 0> 200"F C C'lO~<:> ('~p 
G;:;:'VITY POINT 

0··\-0 O'~·'·7 o 70"F"iA)"F rx ';0 FL4SH o C~~'" C..;p :, ' .... ~ 

5{j \.I. '.2 0> 1,7 C'O,"r ,J9', o O&CT L---.J 

,. :' &CT l-_....J 

I \.c , .. ,.", -', '" \ .. :' ... : ',.;~ ,: ... -.:..~ -.• '~1 -l'D lei 1('10-.1 

J 

. -C ~;:-E>-~·":C-T:~;;~~~Cl;~RE ,"'g'LI 

/' ml.1···in;lted soi 1 ______ .----l 
It I __ pt:-ntachl~l:op)l"'n~l ____ _ 

SELENIUM IS"''--___ -0-

--------' SILVlR ,Ag) -0-
'---- -- - ---

~ , _. 

nl
--

t (. t r ,lch 1 oropheJlol ... _. __ ._ .. _ .. _________ -J COPPER ,CuI -0-
t r;l ce ,!IflOlJn ts of other --

,-_.- ._._ .. _----
L ___ . __ . _________________ --' 

,~!1_=£ont3rninated so1=l ________ -' 

1_._ 

OO.T ..... Z~I;:-OUS ..... aR' ... l' 

PROP(A !oH/PPING ' .... MEI l-:all..'L~ntachlQrophenQl mixture 

RE"'CTIVITy: ex NONE 

OOPLOSIVE 

. 0 PYROPHORIC 

o W ... lER RE"'CTIVE 

to .. ;:.c.RO c~ss&R. ..... :_-.. E'"_ ___ ........J, 10 NO I NA 2020 , 1'0 ,10 lbs' OTHER H'-ZJ,.RDOUS CH .. R ... CTERIST!<=$: 

.... (ltoOO Of s .. ,pu( ... T: 0 BULK lIQUID ~ BULK SOLID o AAOIO"'CliVE 

-0-

-0-L-. __ 

o SHOCK SENSITIVE 

o OTHER \.' ____ _ 

o ETIOlOGIC"'L 

C C"UII " ypl .'511EI \,, ___________ ---.J o PESTICIDE ....... UF ... CTUR' .. G "'1"S1E 
o OTHER \,, _______ _ 

..... ,.CIP .. lEO VOlUUE·\..I ______ ---J' G"lS ,-__ 2_6_°_-..11 CUBIC , .. ADS 

PlR 

L-________ ~, Cl"(A\.I ______________ ~ 

XJ O"E lI"E 

OO\,: .... ~lR 
O .... UK 

IX] YES 

~ yu." 0\,, ____ -1/ SlATE c..oO.'S1I U 242 
:.:.-:--=..:=.--=-=-=-=:. ~-:-:.==-=~---=...:.=-=-.----. --~--•. -- •• --:~-- '" -.-----,-- ---..- ',-_. -:.=..:- .. 

o "'001'10"", P"C~'S ~~:~,.c_ - ~.- --- -- ....,....-...----. ' 
''''!:.~!='' ~L':":.;Y ':-&.T .&lL , ... =:.;::;"' ...... : •• s,_cv·::£o I" : ... S ,"'.t ALL AJ':AC,.!O VJC .. ·"lhlS l!t CG"PLE1[ ".ti~ AC:'I.;;:U.tE.. A' .. a T,..41 All ","'c.-"'" OR 
S~~"iC~[: ~.",,:;s .... ,.( EU:" C !o::lCS£O 
"u:":.r. ;:(!:) ~ =-· ... ~I.:RE lITl,£ OATE 

BZT0104(e)012357 



-" 
': .. ; .. ~ j [ i'·-:....;i fl L ~"';~ ~I , : l .. ~ 

I -: ' :. 'I' .l\ '('1,' : I C /.!. '(-1 /;,' I () 1-: -"l I - : • ; ) I . ,- I . r I - - f • -\ \f ,- ~ f. r r ,., I r: _ • .. \....... ~ I , , : • .; t l t : ,:) I ~ 1 \: 1 J \ 1 t: '-. ,I \ : , __ 

I?I' i;::t=.!~L omr:CTfO!,S: IN C:~DlI~ j 001: 1 Ei~!.:;J-:r: r:HI:THtR V:E C,t..N ACCEPT THE SPtCIAL \,:AS1 ( Ci. ~C::,:I D 
IN THE ABOVE NUI.1BCm::D PI~OHLE SHEH, WE ',:UST OBTAIN A REPRCSENTATIVE St.I:IPLE OF THE \-\'.:'$1 t_ \':E 
WILL ,t..NAL Y7.E THE SAI.~PLE TO VeRIFY THE INFOP.I.~A nON YOU HAVE PROVIDED US. SO IT IS PARTICULAI,L Y 
I!.:PORTANT THAT THE SAtIoPtE BE TRULY REPRESENTATIVE. IN 1,10ST CIRCUI,~STANC(S YOU WILL BE 08Tt..lh!lNG 
THE SAI.~PLE. HOWEVER, IN THOSE CASES IN WHICH WE OBTAIN THE SAI,f,PLE, WE MUST ASK THAT O:-.:E OF 
YOUR EMPLOYEES BE PRESENT TO DIRECT THE PARTICULAR SOURCE TO BE SAI.~?LED AND TO WITNESS THE 
S,t..!.~PLiNG. IN SUCH CASE, YOUR EI,~PLOYEE MUST SIGN THIS CERTIFICATION AS A WITNESS. 

THIS CERTIFICATION 1,1UST BE RETURNED, WITH THE REPRESENTATIVE WASTE SAI.:PLE, TO: 

----------

THE UNDERSIGNED CERTIFIES THAT HE/SHE OBTAINED A REPRESENTATIVE SAI,f,PLE OF THE \';:,STE 
I,~AT[RJAL DESCRIBED IN THE "GENERATOR'S \'.'ASTE I.~ATERIAL PROFILE SHEET" ABOVE REFERENCED. _l.ND 
THAT THE FOLLOWING REPRESENTATIONS ARE TRUE AND CORRECT: 

1. 

2_ 

3 . 

HOUR AND DATE OF SAr,~PlING: 0930 Hours, Februarv 19 .. _-=-19.::-8""5=--_________ _ 

SOURCE FROM WHICH SM.1PLE TAKEN: 12005 N. Burga rd Road. 
Portland Oregon, pentachlorophenol area shovn on attached plot 1;1.in-• .-

! ::U1,::.:ENT AND SAr.1PUNG r.1ETHOD USED: Shovel and can used, . SlI.!J <'l,'P, 

• 'lit:? fOl't :::nd two foot representative samples ob!~n_«:~ .. _.!"l::;l~d tl'_ o'l;. r 
.;,Hi pLH'-~-din can. 

- .- .. ------ .- .... ----

4. :. '.~OUNT OF S.t .. !.~PL E 08T AJNE D:~n:..:.:n:..::e:.........>(~l'_L)__cgt.:::a:...::l:...::l:..::o:.:.:n~. _____ ~ __ _ 

5. TYPEOFCONTAINERINTO\':H'CHSAr.~PLEWASPLACED: New one gallon Jl.1int l-;~n. 

6. THE SM.:PUNG EOUIPII.ENT USED, AND THE CONTAINER INTO WHICH THE SAMPLE \':AS 
PI.ACED, WERE THEll.SElVES UNCONTAI.1INATED BEFORE USE. Yes. 

7. AT THE Tl/I.E OF SAMPLING I AFFIXED A LABEl TO THE CONTAINER IN THE FOLlO;. ;NG 
FORM WITH THE FOLLOWING INFORMATION (FILL IN THIS PORTION, INCLUDING YOUR 
SIGNATURE, JUST AS IT APPEARS ON THE LABEL YOU PREPARED): 

GENERATOR: Tirrle Oi 1 Co. 
WASTE NAME: Pentachlorophenol mixture. 

SAMPLE HOUR/DATE: 0930 Hours. Feb. 19. 1985 
PROFILE SHEET CODe: E .1.35~B 
SAMPLER SIGNATURE: . r{ 

WITNESS VERIFICATION: I WAS PERSONALLY PRE~ 
ENT DURING THE SAII.PLlNG DESCRIBED; I DIRECTED 
THE WASTE SOURCE TO BE SAMPLED; AND I VERIFY 
THE INFORMATION ABOVE NOTED. 

SAMPLER NAME: Neil E. \~allis 

WITNESS: John H. Somes 

SIGNATUREO£--·').I, J::-------
I' 

TITLE: ____ G_,e_n_e_r_a_l~~~~a~n~a~R~e~r~ __________ __ 

EI.~PLOYER: ~;orth '·.'est Vacuum Truck Service 

DATE: ___ F~e_b~r~u_a~r'_Ly~1~9~.~1~9~R~5 _________ _ 

Jc."" v.,,- $1 ,F~. t.u 
c. ,;.~ '·.I.~t£ ""'·.£':.i"":. ... '. ,,,,,e 

TITLE: Terminal }tanager 

EMPLOYER: ___ T __ im_e_O_1_·1 __ C_o_. ___________ ___ 

DATE: ________ F_e_b_r_u_a_r~y_l_9~. __ 1_9_8_5 ________ _ 

LABORATORY REVIEW OF SAMPLING PROTOCOL 

BASED UPON MY REVIEW OF THE ABOVE PROFILE SHEET. 
I CONCLUDE THAT THE ABOVE METHODOLOGY IS: 

o ADEQUATE FOR YIelDING A REPRESENTATIVE SAMPLE. 

D INADEQUATE-FOR THE RE.t.SONS NOTED HEREQN. 
OATE: ________________ __ 

LAB MGR: 

BZT0104(e)012358 
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!::.~lE FEFERENCE NO. /OESC U"\JIT QUANTIry F:ATE ::;~I=I~JNT 

0000073813-01 PCP'CONTAMINATED SOIL PDX-E135SS 
I)!SPOSAL SERVICES 00 TONS 25.22 110.0000 2.774.20 
FC::DERAL TAX OR DRY TON 24.72 2 • .t3-:::>0 52.65 

SUEs TOTAL 2. c.2E.S5 

0000073825-01 PCP,CONTAMINATE[t SOIL POX-E.t3588 
DISPOSAL SERVICES OR TONS 27.05 110.0000 2.975.50 
FEDERAL TAX OR DRY TON 26.51 2.1.300 ~6.47 

SUBTOTAL 3,031.97 

0000073826-01 PCP OJNTAMINATED SOIL PDX-E1:::58E>. 
DISPOSAL SERVICES OR TONS 26.83 .t10.0000 2,S5.!...30 
FEDERAL TAX OR DRY TON 26.29 2 • .1300 56.00 

SUBTOTAL 3,007.30 

0000073·'?,-4·'?·-0 .t PCP CONTAMINATED SOIL PDX-E.l3588 
DISF'OSAL SERVICES OR TONS 26.96 110.0000 2,965.60 
FEDERAL TAX OR DRY TON 26.42 2 • .t300 58.27 

* 

4-

* 

SUBTOTAL 3,021..87 * 

0OOOO73.?.50-o.t 
DISPOSAL SERVICES 
FEDERAL TAX 

0000073-S5.1-o1. 
DISPOSAL SERVICES 
FEDERAL TAX 

0000073873-01. 
DISPOSAL SERVICES 
FEDERAL TAX 

PCP CONTAMINATEtl SOIL 
OR TONS 27.71 
OR DRY TON 27.16 

PCP" CONTAMINATED SOIL 
OR 'TONS 27 .1.4 
OR DRY TON 26.60 

PCP CONTAMINATED SOIL 
OR TONS 27.36 
OR DRY TON 26.81 

PDX-E13588 
.11.0.0000 3.0~8.10 

2 • .1300 57.B5 
SUBTOTAl: 3,105.95 

PDX-E.t3S8S 
110.0000 2,985.40 

2 • .t300 56.66 
SUBTOTAL 3,042.06 

PDX-E1.3SBS 
11.0.0000 3,009.60 

2.1300 57.11 

* 

.. 

SUBTOTAL 3.068.71. * 

- TO ~ P. o. BOX .1866 PLEASE PAY ~ 
.JSESS Y BELLEVUE WA 98009 THIS AMOUNT r CONTINUED 

--~. --.-._ .. - -=:-~-::-.. ~~-~-~·-~:.~·..,t'~-'-~···-:1-~;:~',§-~~i~-;;~~-~~~~"~-~-_.':;"Jl' __ " ,," ~ -~,,~;--:;,'.~.: .. .,~ .. ---. -- __ -,-_-,;, . .- .. ' _ .... ~.-_"~' ~-_ ~-,' _ ;.: ...... -.-.~_:.. .;.... .. ;;;.,._.......:-._.;... - .·.·,;:,""]..az ·o .... ·· .- .. ~- - - ~-....-~- ~ _ ~;--.,.~ ----

'JK VOLI FOR YO'JR BUSINESS! ORIGINA~ INVOICE 
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-' ··1 - --,.: 
.1 I :;. .. .~-~ CHI::.M-SECURIT',' SYSTEM~:, INC. 

(- .. ~....-...;: .. ---.. , 
-TT • S r AR HUll r.E V ~RLINGl ON OR -:4;"8.1:: 

. _______ So.3/..~S_4-:.2§1;:: __ . ___ . __ 

SERVICE f-'ROVIDE(I BY: 
ARLINGTON FACILITY 

----_._--- ._-_._--_. -_.-- --. 

TIME OIL CO 
.1-::00'5 N BURGARD R(I 
PORTLANO (IR ')7203 

SERVICE DArE REFERENCE NO./OESC UNIT QUANTITY 

o.6/::8/8!:) 0000.07-3874-0.1 
DISPOSAL SERVICES 
r!:.Ot:.kAL lAX 

06/28/8:S 000.007:38'(-"6-0.1 

RlrliiT T:~ 
'\ OOneSS 

OISPOSAL SERVICES 
FEDERAL TAX 

) p. I) • B(IX .1~66 

BELLEVUE 
I 

(HANK 'y'UU FOR YOUR BUSINES;;:! 

PCP CfJNT AMINATED SOIL 
OR TONS 27 . ';,S 
OR DRY TON 27.39 

PCP COtH AMINA I ED SOIL 
Ok TONS 27.0.8 
OR URY TON 26.::54 

NET 30 o~(s ~fTEk 
Ir,j',,'OI': E O~ T E 

..--- -- ~ --. -------
450. 4=-[1 40.l06( 

.1447 o.t'./3o./.35 

850703 

RATE AMOUNI 

PDX -E!.:::-·g.g 
.1.10.0000 3,o.;"4.5C 

~ • .13o.O 58.34 
SUBTOfAL 3, .1:';:2.84 

POX -E.18S,l? .. g 
.1.10.0.0.0.0. 2,978.80 

2 • .130.0. ~6.53 
-;';:UBT01AL 

> 
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Chem-Security Systems, Inc. 
Slar Route 
Arlington. Oregon 97_812 

6 

10 
8. 

I 
10. 

I 

? J 
US E?'-. ,~ !"'oI",,,,,ber 

0 ~ 0 9 7. 1 !!. ~ ,-

U!. EPA. 10 Nu ... be, 

US EPA. 10 Nu ... b., 

H. FOO'4'Y', Phone-

503-';54-2643 

12. Con,oinen 13 I 14 i r':JAj 

I To'~1 Un,. I~· 1. 
_""",i No. T,.pe C .... O"'!.!l ,VI- 'VOI ''':':'t~ .... 0 

--~~.------------------------------------------------~r--=~~~r-~~~--~~~-------

0.0 l ~:-:.? ... - .... -
G b . I I ~ I I I 

i~[L _________ -+---+--1 +--1 --+--1 -L---I _ 

d.,' I I 
1 

J. ':"dd.'·o'"'ol C~,(",,'·~n, fo' Mo::J~e-'lah l.\'~d ,e.bo.,~ 

Q. :'C~ C.::::'.:.:~::~:.~ ~cilJ -So:'ie 
b_ 
c. 
d. 

a. 

b. 
c. 
d. 

:::13588 
Wasle Profile Sheet Number!s) D-S'J 

16 GENER A tOR·S CERT/FICA TlON: I "e.eby declo,e '''0 .. 11. co".e"'.of .11'0<0""9""'."' o,e lully o"d o«':',o •• ly d.K"bed abo •• by p,op.' 
,h'PP'''9 name Ql"'d ore cloua •• d. poc_ed. rnoril.d. ond 'ob~iled. o",d Of'. itt aU ''''pec1'l 'It prop.' cOl'di,;C)ft f~ tra"'pot1 by high-a, 
oecordl"'; '0 appltcable .nternateonol ond "ot,onol 90".,"",."tol '.9",IOhOft'-

~ I " "' ...... " ........ -'-' 
" ~ 10 f O(.I,ry O-•. ~. o. Ope'o'o, C.",I",o·.o" of .e<e.p' of hOIO'OOu, "'0'''''01, ,o ••• ~ by .h., "'0",1 ... ..... A 0' _.cd ... tic", 19. 

T ...., .... // 
V / J 

-.. ': 
ORICINAl·RETURN TO CENERATOR 

MoM" Do, y" 

10 6 1'2·5 18 
I 0-

M ... .,. Do, r .• 

I 1 I . 

,----------I 0.... 
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E 
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E 
A 
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T 
a 
A 

Chern-Security Systems, 'nc. 
SIOf !louIe 
Ar/inglon. Oregon 97811 

:,..",,1 

10. 

O!l.D O~9 452 ~53 

aiQj ~ o:..i::' ~:c..ste rentachlc~o:;!!::::ol :·:::..:.:t\.!:"'~, C:2:-:, 
l:J.. 2020 (~~ 10) -I I 

b. 

I 
c. I 
I 

d. 

J. Add.,oot'lol C":'~<'f.~hO)"' 40' Mate-totO', li".d Abo •• 

Q. F~r Cc~~~ir.~~~d ~cil, S~:!~ 
b. 

c. 
d. 

503-454-2643 

12. 

16. GENEIt It. TOIt'S CElt TI'ICIt. flON: I h.reby dwa •• that ..... (an ..... ·' of 'ft;, <0" .. 11 ......... a •• f"lI,. a.-d o«u'a •• ly d .. ,,<ob.d abo •• by I>,oo.r 
''''1>1''''9 .. a .... and at. cla""'.d, pock.d, ",a.k.d, a .. d labe1fll, and at. in on t .. p~ in Plope< (Q.-dil'aft I .. 'ro",!>O" by "'11"-0, 
o«Ofd.~o fa Oppl'(obf. t"t.,,,otiofta' ond ftottOt"O' ;0".''''''_"'01 ,~.t;lulQt~ 

Pf't"'4rd/Typ~d Na",. 

JC!·_., ? J:!"":h::n :m"-!.O!'tlr.ental ::~~er 
1 11. f,a ... po .... I Ac"_ledll ........ of R .. oipt of ,",a'."ak 
A 
It. "",,·.d/Typed No .... 
N 
~ 'h~~-;-i-rrrr -;:;1 ~ J'\ '='S'-, ",,,". 
o 18. Ttan1Qo"'.f' 2 Aclt."owr.dq.m.';. 0' 14<.1;), •• , M01 ••• oh 
A 
1 " ..... «d/T,p.d NQ"'. 
E 
A 

F 
It. 
C 

? 

I I 
I I 

I 0 cl 2· 51 
Oa •• 

, ~--~----~~-----------------------------------------~--------------------------------l 
I 

~~~~--------~~~------------------------~~-'~----------~~----~r---~------~--~--~--

ORIGINAL-RETURN TO GENERATOR 
esC ",. ,. c 
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Chem-Security Systems, Inc. 
Star "oute H. foe,try', P~one-

Arlington. Ore-gon 97"812 I O?'.D 089 452 353 503~54-2643 

11. US DOT ::>~"('·;)I.on .I"'c/u~.rtg P,:,:>~r Shf;J;ltng ';~tn~. H •.•• rt! Class . • nc ID :;",m~t!"J 12. Con.o.n~ 13. I :. ' :?AIc 
- I.xoe: TO'al U,.." I 
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d. 
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b_ I.~:A 1- •• i - I-~ ~ 
c_ r .. ··· c[ ! -' . ,I I ... · .... ") - . 
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IS. Sp-e-C1ol Ho",dl'f'l9 1t"\'fUCf.on\ and Additional In'o'''''o,.on Waste Profile Sheet Number(s) D-81 o. '3L:5[;6 
b. 
c. 
d. 

16. GENEIA 101'S C£ I TIFICA liON: I h., .. bl' d.clo, •• hatthe con ...... of thiuon.ognmen. a'e lvii, ond acc",ot-'l' d...,ribed abo •• b, p,op.' 
, .... pp."9 "0 .... and Gt. (Iouili.d. poelt"', ",cf'ked. aftd lobe1ft1. and at. ift all t ... p...cn in p~opet' cond ....... tor trQltSpott by hlQh_ay 
occo .. d''''Q to oppl .. <oble ~"'e- .. "o,.onol and ftottOnal go •• ,"",en'at '.oulatlOftL 

I ~Qt. 

P,ift.C'd.'T,.p~d .... 0"". t~no.~ •• /) C)?/ AI .£ _ .... 
00' " 

';o:-.n : ~:"":';:;.n :rl'v~c~n-:cntz1 ::~:!gEr 10 .6 12- ·5 lE~ · . ~ / . v...... -, -, -z:-? __ 

T 17. T,on",o"., I .... (.no_i.d9."".'" of IHeipt.f Mot.,iaR 1/ I 00 •• 
A p-6na 

.... YS: .-A P" ..... «dl T ,ped Nom_ "-"0"'" 000 -, 
N =ill · orr:..::: on . '_:.<; i"1 ~ 10 .6 ~ ·5 t5 s ,. 

T,on\pol1., 2 J..(""o_l .. dgem4'ft' of Iftetpt.f Mo'."'of, I 0 18. eo.. 
A 

',I#.,.d/Trpcd ""0""« I S.g"o'" •• T Molt,1t 0 .. , '. 
E I I f R , 

. ~;:;;;!;:2!!f!!$~ -b~~~ 
A ~f: -~ /"\ 6 / ~ /I""' / C.t..: '-7/ I· 

l 20. Fo('&.'Y O_ftc" ~ Ope'OfOf"; C .. ".f.co,:,.on of ,ft •• p' of h::uordcxn MO'."GI, (o ... ,ed b, ",,_ ""'ONf.,. _.c«pc a' ftOfed ......... 19. 

~ 
./1 1/1 L f I 00 •• 

I l:Jtlo'('r! //;~r ~-1tiA~~ V1/di~ ,%,JjJ 
'~ < 

· .. . . _:':C/- '~. -..,; . ; .-
~.~ .' 

-

ORICINAL-RETUm TO CENERATOR 
f.'" 4 
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- ---" - ~- .. 
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----------- 2 Foqe I t i-h ..• _ . ., .. ,_ • __ 

01 1 I 
."j ..... 

''::-.:' C:.l CO. I ~?C:JS'::. ~~t:""~.:.rd ·:lOc.d 
• G,,·,,\e'o'o,,", Phone (£06 J 2E;-2~OO 

~-~--T-'c-~-,-~-o-n-e-'-l~C-O-~-~-o-n-'-N--o-m-.----~----------------------6-.--------U~S~E~P~A-t~0~N-.-u-m~b-.,----------t:C~.~S~.-o-,e~T,-o-~-'~-o-n-~-.-'-t-O---------------

I -: :''= ~ :- 2..;-; ':':-=". !·.S r ~!" :! nc • los !). o. 5· o. 9· 7. :;. h. J . 71-0=-. -=r:""'o-n-'-;>o<'---e<-:'-' -::P-...,-~-.--:-\-::~c=;..,)r--<::. : ; --I' ".·'0."." c, ..... , N... t 
Chern-Security Systems, Inc. 
Stat li:oule 
t.r/inglon. Oregon 97812 

o. 
b. 
c. 
d. 

I 

us EPA to Nu ... be. 

uS Ei'A to Numb .. 

H. Foc •• :ty', Prone 

O?D Oe:~ 452 ~53 .503·';54-1643 

11. Con'Qlft«n 'l. 

I Toto' 
No. ~ Ouon •• ." 

16 GENE.'" rOIl's CEIITlFtC ... ·TlON: I .... eb,dedo ••• "ot.h.con •• ~, •• ol .h .. co .... ; ...... "' 0'. f"lt,o .. d occ".o •• lyd ..... ,bedabo •• b,p.op .. 
,h.pp ... ; .. a .... ond a'. clo ..... ed. po<~ed. ,..o.~.d. ond lobeled. ond a •• 1ft all .e • ..- ift PlOP" co .. d"ioft lew _'1M" b, "'9"-, 
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LOADED AT NW UNLOADED AT CSS CHANGE ENROUTE 

6125/85 25.14 25.22 -.08 

6125/85 21.16 27.05 +.11 

6125/85 26.85 26.83 +.02 

6/26/85 26.92 26.96 -.04 

6/26/85 21.64 21.11 -.07 

6126/85 26.64 21.14 -.50 

6128/85 21.13 21.36 -.23 

6/28/85 28.14 21.95 +.19 

6/28/85 

Total Tons 242.16 243.30 

Average Tons 26.91 21.03 -.54 

Nine truckloads shipped. Total quantity received at destination was 
within 112 ton of quantity loaded. Good show. 
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50,280-UO . 
2,000-UO = 

25-14 * 
54,320-00 . 
2,000-00 = 

27 - 1 6 * 

53,700-00 . 
2,000-00 = 

26-85 * 

53,840-00 
2,000-00 = 

26-92 * 

55,280-00 . 
2,000-00 = 

27-64 * 

53,280-00 . 
2,000-00 = 

26-64 * 

54,260-00 . 
2,000-00 = 

27-13 * 

56,820-00 . 
2,000-UO = 

28-41 * 

54,280-00 . 
2,000-UU = 

27-14 * 

I 

I 

24.72 
26.51 
26.29 
26.42 
2 7_1 6 
26.60 
26.81 
2 7_ 3 9 
26.54 

23a44* 

2 S. 2 2 
2 7.0 5 
26.83 
26.96 
2 7.71 
2 7.1 4 

2 7.3 6 
27.9 5 
2 7.0 8 

243.30* 
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"Imagineering a cleaner world" 

RJEDEL 
ENVIRONMENTAL SERVICES, INC. 

August 15, 1985 

Mr. John P. Denham 
Environmental l-1anager 
Time Oil Company 
~737 W. Commodore Way 
PO Box 24447 Terminal Annex 
Seattle, WA 98124 

Dear John: 

Enclosed are the sample results and contour maps as you 
requested. 

I hope to see you soon. 

Sir;;~'!1 £«Idu-f/aI-
)}.!: H. Ruddick 
r·1icrobiologi st 

JHR:rrh 
Enclosures 

For Fast Emergency Response, Call EnvIronmental Emergency ServIces Co. 
on 24·Hour Hotline 18001 334-0004 

:J _ : ...... 

,...., 
L....; s· _ ;. .... '\ : .... -.. 

5~ S=·-, .-: _'. 
:--'!'S'--": ~:.- -:." 

:i'l!~T' ~ :~.:.;.o,;' 

,~,-::: :~-I-
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·, 

m' -

Department of Environmental Quality 

522 S.W. FIFTH AVENUE. BOX 1760. PORTLAND. OREGON 97207 PHONE (503) 229-5Sr 

John Denham 
Time Oil Co., 
2737 W. Coamodore Way 
Seattle, washington 98199 

June 28, 1985 

Attached is a copy of a letter describing our 600 ppm interpretation 
of the hazardous waste pesticide rule for chlorophenolics. 

Please note that it is used as a guidance for the determination of 
hazardous waste material and does not reflect subsequent clean-up level 
requirements. The clean-up criteria should be available from our North
west Regional Office or our Hazardou:5 Waste Program. 

cc: Janet Gillaspie 
Gary Calaba 

Encis. 

. 

Richard F. Gates 
Supervising Chemist - Organjc Laboratory 
Environmental Quality Laboratories 

~ld Applied Research 
1712 Si'l Eleventh Avenue 
P0r1:1and, Oregon 97201 

• • cere • m •• a --- -
at 

f ... 
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TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHEUOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core 1/ X Y Mg/Kg 

J 142.5 161 3 
K 117.5 161 8.8 
L 92.5 161 N/A 
M 67.5 1&1 87 
N 155 143 3.1 
0 130 143 59 
P 105 143 16 
Q 80 143 N/A 
R 142.5 125 34 
S 117.5 125 252 
T 92.5 125 123 
U 67.5 125 44 

V 155 107 260 
W 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14 

N/A = Not Available 
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TIME OIL CO. - PORTLMJO, OREGON 
PENTACHLOROPHENOL IN SOIL 

Surface Contour Data 

Coordinates Concentration Coordi nates Concentration 
Sample II X Y Mg/Kg Core II X Y Mg/Kg 

1 81 171 13500 J 142.5 161 1400 
2 71 171 29 K 117.5 161 N/A 
3 71 161 500 L 92.5 161 N/A 
4 71 .- 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 
8 71 111 S2 Q 80 143 N/A 

9 71 101 20 R 142.5 125 1712 
10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 317 
14 61 161 175 \oJ 130 107 3385 
15 61 151 18 X 105 107 N/A 
16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 
18 61 121 6 
19 61 111 3 
20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 
37 81- 95 857 
38 91 96 1130 
39 101 97 17 . 
40 III 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 
53 161 91 1.9 

"-
54 171 92 1.2 
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CG.lvucJ d A~aly 7/~ 

cf ..!...rpCt.-tv\.r"\- ..rt>c.<;. ..... -.~:~ 
_ ?~""-~c..hl.,ro~ .... ~' 

Calweld/ATW 

WEST COAST ANALYTICAL SERVICE, INC 
9840 Alburtis Ave. 

Santa Fe Springs, CA 90670 

11212 S. ~orwalk Blvd. 
Santa Fe Springs, CA 90670 

ATT~: Frank Manchak October 8, 1985 

Job Number 2153 Page 1 of ft 

LABORATORY REPORT 

Samples: 24 soil samples 
Date Received: 9-16-85 
Purchase Order No.: 9771/Frank Manchak 

The samples were analyzed for the following parameters: 

EPA Method 

Permeab i 1 i ty 

Volatile Organics 8240 

Semivolatile Organics 8270 

PCBs 8080 

Priority Pollutant Metals 7000 

EP Toxicity Leachate 1310 

Sulfur Dioxide Draeger Tub" 

The results are summarized in the following tables. Detailed 
reports are enclosed on Organics Analysis Data Sheets. 

,---- : 
C-- ) //1 
.~ l-.:) ~.t~I/~ 

~Joe Bramblett : 
/' Laboratory Manager 

}el/K,J~ 
D.J. Northington, Ph.D. 

Technical Director 
----~~ . .:..--------------------------------------------------------
~e would appreciate a telephone call if you have any questions 

about this report. (213) 94B-2225 
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TIME OIL CO. - PORTLA~O, OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordi nates Concentration 
Core II X Y Mg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
M 67.5 161 22 
N 155 143 238 

0 130 143 23 
P 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92 .5 125 534 
u 67.5 125 55 
V 155 107 380 
W 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 

( Z 80 179 2 
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ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME E RAW 

LABORATORY: 
LABORATORY 10: 

'·TE RECEIVED: 

CAS .. 
===== 

62-7:5-9 
18-95-2 
62-:53-3 

111-44-4 
9~-57-8 

541-73-1 
106-46-7 
100-51-6 
9:5-~0-1 

95-48-7 
39638-32-9 

106-44-5 
621-64-7 

67-72-1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-50-7 
91-57-6 
77-47-4 
88-06-2 
95-95-4 
91-58-7 
88-74-4 

131-11-3 
208-96-8 
99-09-2 

WCAS 
2153B14 
09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9125185 
SPL-->EXTRACT: 
STANDARD ID: 

5G: IML::O.OIML: IML 
BNA46 

SENSITIVITY 10: 
UNITS: 

N-NITROSODIMETHYLAMINE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL)ETHER 
2-CHLOROPHENOL 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZYL ALCOHOL 

UGIG (PPM) 

. 1, 2-0 ICHLOROBENZENE 
2-METHYLPHENOL 
BIS(2-CHLOROISOPROPYL)ETHER 
4-METHYLPHENOL 
N-NITROSODIPROPLYAt1INE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2. 4-0 I NETHYLPHENOL 
BENZOIC ACID 
BIS(2-CHLOROETHOXY)HETHANE 
2. 4-0 I CHLOROPHENOL 
1. 2. 4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROBUTADIENE 
4-CHLORO-3-METHYLPHENOL 
2-NETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTAD I ENE 
2.4.6-TRICHLOROPHENOL 
2.4,S-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILINE 
o II'1ETHYL PHTHALATE 
ACENAPHTHYLENE 
3-NITROANILINE 

CONC 
==== 
20.ND 
20.ND 
20.ND 
20.ND 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20.ND 
20.ND 
20. NO 
20.ND 
20. NO 
20.ND 
20. NO 
20.ND 

100. NO 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20.ND 
20. NO 
20. NO 

100. NO 
20.ND 

100. NO 
20. NO 
20. NO 

100.NO 

BZT0104(e)012382 



Data Reporting Qualifiers 

Value - If the result is a value greater than or equal to the 
Detection' Limit (DL), the value is reported. 

NO Indicates that the compound was analyzed for but not 
detected. The minimum DL for the sample with the NO 
( e. g. 10. NO) i s rep 0 r ted bas e don n e c e s 5 a r y. con c en t rat ion 
or dilution actions. 

TR Indicates an estimated value. This flag is used when 

.J 

the mass spectral data indicates the presence of a 
compo~nd that meets the identification criteria but 
the result is less than the. specified DL but greater 
than zero. 

Indicates an estimated value. This flag is used when 
estimating a concentration for tentatively identified 
compounds where a 1: 1 response factor is assumed. 

BZT0104(e)012383 



ORGANICS ANALYSIS DATA SHEET 

LABORATORY: 
,BORATORY 10: 

WCAS 
2153Bt4 

SAMPLE ~: TIME B RAW 

TentativellJ Identihed Compounds 

CAS Compound Name Fraction Scan Estimated 
Number Conc(J) 

1. I CI~'k:: -t(.,tI'N~c ,.,,,i><<<" __ .v::. / &v,d / I Z'')('~,-· 

2. I f.{t:::!.1 ~s.~,-,c'~il. , ..... a.,.IIl:f).,.. ~ vs I .ovA- I I 900 

3. I I I I 
4. I / / f 
5. I f I I 
6. I I I I 
-. I I I I I ' 

8. f I I I 
9. I f I f 
10. I / I I 
11. I I I I 
12. I I I I 
13. I / I I 
14. / I I I 
15. I I I I .. / / / I 

/ I I / 
"'3. I I / I 

-~. I / / / 
20. I / I I 
21. I / I I 
22. / / I I 
23. / / I I 
24. / I I I 
25. I / I I 
26. I / / I 
27. I / I I 
28. / I I I 
29. I I / I 
30. I I I / 

" 

BZT0104(e)012384 



ORGANICS ANALYSIS DATA SHEET SAMPLE M: TIME B RAW 

LABORATORY: WCAS 
LABORATORY 10: 21~3B14 

DATE RECEIVED: 09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25/85 
SPL--:>EXTRACT: 
STANDARD 10: 

5G: IML: :O.OlML: IML 
BNA46 

CAS .. 
----------

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
20~-99-2 

50-32-9 
193-39-5 
~3-70-3 

191-24-2 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2.4-DINITROTOLUENE 
2.6-DINITROTOLUENE 

UG/G (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL En·fER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHYLPHENCIL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHE:R 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3.3 1 -DICHLOROBENZIDINE 
BENZQ(A) ANTHRACENE 
B IS (2-ETHVLHEXVL 1 PHTHALATE 
CHRVSENE 
DI-N-OCTYL PHTHALATE 
BENIO(B ~ K)FLUORANTHENES 
BENIO(A)PVRENE 
INDENOC1.2.3-CD)PVRENE 
DIBENZQ(A,H)ANTHRACENE 
BENZQCOHI)PERVLENE 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

CONC 

20. NO 
100. NO 
100. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
100. NO 
20. NO 
20. NO 
20. NO 

11000. 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
20. NO 
20. NO 
40. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20.ND 
20. NO 
20. NO 
20. NO 
20. NO 

BZT0104(e)012385 



ORGANICS ANALYSIS DATA SHEET SAMPLE ~. TIME B TREATED 

LABORATORY: WCAS 
LABORATORY 10:" 2153810 

TE RECEIVED: 09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATR I X: 
DATE EXT/PREP: 
DA TE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25/85 
SPL-->EXTRACT: 
STANDARD 10: 

5G: IML: :0. 2ML: IML 
BNA46 

CAS tt 
----------

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86--73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74~1 

87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-32-8 
193-39-~ 

53-70-3 
191-24-2 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2,4-DINITROPHENOL 
4-NITROPHENOL 
OIBENZOFURAN 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

UG/G (PPM) 

OIETHYL PHTHALATE 
4-CHLOROPHENVL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,6-DINITRO-2-METHVLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PVRENE 
BUTYL BENZYL PHTHALATE 
3,3'-DICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHYLHEXYL)PHTHALATE 
CHRVSENE 
Ol-N-OCTYL PHTHALATE 
BENZO(B ~ K)FLUORANTHENES 
BENZO(A)PYRENE 
INDENO(l.2, 3-CO)PVRENE 
OIBENZO(A,H)ANTHRACENE 
BENZO(QHI)PERYLENE 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

CONC 

1. NO 
5.NO 
S.ND 
1. ND 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
5. NO 
S.NO 
1. NO 
1. NO 
1. NO 

460. 
LNO 
1. NO 
1. NO 
1. NO 
5.ND 
1. NO 
1. NO 
2. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

BZT0104(e)012386 



ORGANICS ANALYSIS DATA SHEET SAMPLE ": TIME B TREATED 

LABORATORY: 
LABORATORY 10: 
uATE RECEIVED: 

WCAS 
2153810 
09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 
SPL--:>EXTRACT: 
STANDARD 10: 

MEDIUM 
SOIL 
09/18/85 
9/25/85 

5G: 1ML: :0_2ML: IML 
BNA46 

- SENSITIVITY 10: 
UNITS: UG/G (PPM) 

CAS .. CONC 
===== ==== 

62-75-9 N-NITROSODIMETHYLAMINE 1. NO 
18-95-2 PHENOL L NO 
62-53-3 ANILINE L NO 

111-44-4 BIS(2-CHLOROETHYL)ETHER 1. NO 
95-57-8 2-CHLOROPHENOL 1. NO 

541-73-1 1,3-0ICHLOROBENZENE 1. NO 
106-46-7 1,4-0ICHLOROBENZENE 1. NO 
100-51-6 BENZYL ALCOHOL L NO 
95-50-1 1,2-0ICHLOROBENZENE 1. NO 
95-48-7 2-METHYLPHENOL 1. NO 

39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER 1. NO 
106-44-5 4-METHYLPHENOL 1. NO 
621-64-7 N-NITROSODIPROPLYAMINE 1. NO 

67-72-1 HEXACHLOROETHANE 1. NO 
98-95-3 NITROBENZENE 1. NO 
78-59-1 I SOP HORONE 5_ 
88-75-5 2-NITROPHENOL 1_,NO 

105-67-9 2,4-DIMETHYLPHENOL 1. NO 
65-85-0 BENZOIC ACID S.NO 

111-91-1 B IS ( 2-CHLOROETHOXY ) METHi~NE L NO 
120-33-2 2, 4-0 I CHLOROPHENOL L NO 
120-82-1 1.2,4-TRICHLOROBENZENE 1. NO 
91-20-3 NAPHTHALENE L NO 

106-47-8 4-CHLOROANILINE 1. NO 
87'-68-3 HEXACHLOROBUTAOIENE 1. NO 
59-50-7 4-CHLORO-3-METHYLPHENOL 1. NO 
91-57-6 2-METHYLNAPHTHALENE L NO 
77-47-4 HEXACHLOROCYCLOPENTADIENE L NO 
88-06-2 2,4,6-TRICHLOROPHENOL L NO 
95-95-4 2.4,5-TRICHLOROPHENOL 5.ND 
91-58-7 2-CHLORONAPHTHALENE L NO 
88-74-4 2-NITROANILINE 5. NO 

131-11-3 DIMETHYL PHTHALATE 1. NO 
208-96-8 ACENAPHTHYLENE 1. NO 
99-09-2· -3-NITROANILINE 5.ND 

'-

BZT0104(e)012387 



ORGANICS ANALYSIS DATA SHEET SAMPLE .. : TIME B RAW DUPLICA-f"i 

LABORATORY: 
l J\130RATORY 10: 

E RECEIVED: 

CAS .. 
===-= 

62-7:5-9 
18-95-2 
62-53-3 

111-44-4 
95-57-8 

541-73-1 
106-46-7 
100-51-6 
95-50-1 
95-48-7 

39638-32-9 
106-44-5 
621-64-7 

67-72-1 
98-95-3 
78-59-1 
88-75-5 

105-67-9 
65-85-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-50-7 
91-57-6 
77-47-4 
88-06-2 
95-95-4 
91-58:-7 
88-74-4 

131-11-3 
208-96-8 
99-09-2 

'" 

WCAS 
21:53Bl:5 
09/16/8:5 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DA TE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25/85 
SPL-->EXTRACT: 
STANDARD 10: 

:5G: 1ML::0.01ML: lML 
BNA46 

SENSITIVITY 10: 
UNITS: UG/Q (PPM) 

CONC 
==== 

N-NITROSOOIMETHYLAMINE 20. NO 
PHENOL 20. NO 
ANILINE 20. NO 
B IS (2-CHLOROETHYL) ETHER 20. NO 
2-CHLOROPHENOL 20. NO 
1, 3-0 ICHLOROBENZENE 20. NO 
1, 4-0 ICHLOROBENZENE 20. NO 
BENZYL ALCOHOL 20. NO 
1,2-0ICHLOROBENZENE 20. NO 
2-METHYLPHENOL 20. NO 
BIS(2-CHLOROISOPROPYL)ETHER 20. NO 
4-METHYLPHENOL 20. NO 
N-NITROSODIPROPLYANINE 20. NO 
HEXACHLOROETHANE 20. NO 
NITROBENZENE 20.NO. 
I SOP HORONE 20. NO 
2-NITROPHENOL 20. NO 
2,4-DlMETHYLPHENOL 20. NO 
BENZOIC ACID 100. NO 
BIS(2-CHLOROETHOXY)METHANE 20. NO 
2, 4-0 I CHLOROPHENOL 20. NO 
1,2,4-TRICHLOROBENZENE 20. NO 
NAPHTHALENE 20. NO 
4-CHLOROANILINE 20. NO 
HE XACHLOROBUTAD I ENE 20. NO 
4-CHLORO-3-METHYLPHENOL 20. NO 
2-METHVLNAPHTHALENE 20. NO 
HEXACHLOROCYCLOPENTAD I ENE 20. NO 
2,4,6-TRICHLOROPHENOL 20. NO 
2.4,'-TRICHLOROPHENOL 100. NO 
2-CHLORONAPHTHALENE 20. NO 
2-NITROANILINE 100. NO 
o INETHYL PHTHALATE 20. NO 
ACENAPHTHYLENE 20. NO 
3-NITROANILINE 100. NO 

BZT0104(e)012388 



ORGANICS ANALYSIS DATA SHEET SAMPLE ~: TIME 0 TREATED 

LABORATORY: WCAS 
LABORATORY 10: 2153B10 

Tentatively Identified Compounds 

CAS Compound Name FT'aetion Scan Estimated 
Number Cone (J) (Ao".....,) 

1. !il~-1.1-6i I ?f~:-,1~~'~~/ll'.t ~ I ~,iA+ I ~~ I zo 
..., 

I ~-~ -t:1:J:~dt4.c.«. l:!."'i!i!:'~·."~·AJ~ I J3,1.f4 I I Z4"C· .... 1 
~. 

3. I ll.fJ., l:l.~f::!Z.lC: # il. !:.,t::!C!;. ••••. d>.r I A 4./,1. I I t.rl.C)(1 

4. I I I / 
5. I I f I 
6. f I I I 
7. I / I I 
8. I / I I 

9. I I I I 
10. I I I / 
1i. I / I I 
12. I I / I 
13. I / / / 
14. I / I I 
15. I I I I 
• 6. / / / I 

7. I I I / 
I / / / 
I / / / 

20. I / I I 
21. I I I I ...,..., I I I I Coc.. 

23. I I I I 
24. / / I / 
25. I / I / 
26. I I / I 
27. / / / / 
28. I / I / 
29. I / I I 
30. I / I I 

BZT0104(e)012389 



ORGANICS ANALYSIS DATA SHEET SAMPLE ~: TIME B RAW DUP~c~ 

LABORATORY: WCAS 
90RATORY 10: 21~3Bl~ 

Tent.tiveltj Identified Compounds 

CAS Compound Name Fraction Scan Estimated 
Number Conc(J) 

1- I e..rll;' ,!lc.'tf'I..MJC. ~H4(1A1S I ~ I I ~d 

2. I UtJ. I il!II.4J. rft!£dl. (!!~~S I &JA I / "100 

3. / I / / 
4. / I I I 
~. / I I / 
o. I I I / 
7. I I I I 
8. I I I I 
9. I I I I 
10. I I I I 
11. I I I I 
12. I I I I 
13. I I I I 
14. I I I I 
15. I I I I . ~ I I I I 

I I I I 
~. / / / / 

-~. I I I I 
20. / I I I 
21. / I / I 
22. I I / I 
23. I I I I 
24. / I I I 
2:5. I I I I 
26. I I I / 
27. / I / I 
28. I I I I 
29. I I I I 
30. I I / / 

BZT0104(e)012390 



ORGANICS ANALYSIS DATA SHEET SAMP LE tt: T I ME B RAW OUP .LI( .... ""' 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS .., 
===== 

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-1:2-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-3:2-8 
193-39-5 
53-70-3 

191-24-2 

WCAS 
2153B15 
09/16/85 

SEMIVOLATILE COMPOUNDS (PACE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25/85 
SPL--)-EXTRACT: 
STANDARD 10: 

5c: 1ML: :O.OlML: 1ML 
BNA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2,4-DINITROTOLUENE 
2.6-DINITROTOLUENE 

Uc/c (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4. 6-0 IN I TRO-2-METHYLPHENOL 
N-NITROSODIPHENVLAMINE 
4-BROMOPHENVL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTYL BENZYL PHTHALATE 
3. 3 1-0 ICHLOROBENZIoINE 
BENZO(A) ANTHRACENE 
BIS(2-ETHYLHEXVL)PHTHALATE 
CHRYSENE 
oI-N-oCTYL PHTHALATE 
BENZOCB ~ K)FLUORANTHENES 
BENZO(A)PYRENE 
INoENO(1.2.3-Co)PYRENE 
oIBENZO(A.H)ANTHRACENE 
BENZO(OHI)PERYLENE 

CONC 

20. NO 
100. NO 
100. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
100. NO 
20. NO 
20. NO 
20. NO 

10000. 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
20. NO 
20. NO 
40. NO 
20. NO 
20. NO 
:20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

BZT0104(e)012391 



ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B TREATED 

LABORATORY: 
LAOORATORY 10: 

TE RECEIVED: 

CAS .. 
===== 

83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-S2-1 
86-30-6 

101-SS-3 
118-74-1 
87-86-~ 

8S-01-8 
120-12-7 
84-74-2 

206-44-0 
92-87-S 

129-00-0 
8~-68-7 

91-94-1 
~6-~S-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

SO-32-8 
193-39-~ 

53-70-3 
191-24-2 

WCAS 
21~3011 

09/16/85 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRI X: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9/25/85 
SPL--:>EXTRACT: 
S:r ANOAR 0 I 0: 

5G: 1ML: :0.2ML: IML 
ONA46 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NITROPHENOL 
OIOENZOFURAN 
2.4-0INITROTOLUENE 
2.o-0INITROTOLUENE 

UG/G (PPM) 

OIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4,o-DINITRO-2-METHYLPHENOL 
N-NITROSOOIPHENYLAMINE 
4-BROMOPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
OI-N-BUTYL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE 
BUTVL BENZVL PHTHALATE 
3,3'-OICHLOROBENZIDINE 
BENZO(A)ANTHRACENE 
BIS(2-ETHVLHEXVL)PHTHALATE 
CHRVSENE 
DI-N-OCTVL PHTHALATE 
BENIO(B L K)FLUORANTHENES 
BENZO(A)PYRENE 
INDENO(l,2, 3-CD)PVRENE 
DIBENZO(A.H)ANTHRACENE 
BENZO(QHI)PERVLENE 

CONC 

1. NO 
5.ND 
5. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
5.NO 
S.NO 
1. NO 
1. NO 
1. NO 

490. 
1. NO· 
1. NO 
1. NO 
1. NO 
S.NO 
1. NO 
1. NO 
2. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

RESULTS ARE REPORTED ON A WET WEIOHT BASIS. 
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ORGANICS ANALYSIS DATA SHEET SAMPLE ~: TIME B TREATED 
"0) v 1'''' '''T~ 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

CAS .. 
===== 

62-7~-9 

18-9~-2 

62-~3-3 

111-44-4 
95-57-8 

541-73-1 
106-46-7 
100-51-6 
95-50-1 
9:5-48-7 

39638-32-9 
106-44-5 
621-64-7 
67-72-1 
98-9~-3 
78-~9-1 

88-75-5 
10:5-67-9 
65-8:5-0 

111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-50-7 
91-:57-6 
77-47-4 
88-06-2 
95-9:5-4 
91-58-7 
88-74-4 

131-11-3 
208-96-8 

99-09-2 

'-

,",CAS 
21~3Bll 
09/16/8~ 

SEMIVOLATILE COMPOUNDS; (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

912:5185 
SPL->EXTRACT: 
STANDARD 10: 

.SENSITIVITY 10: 

5G: IML: :0.2ML: IML 
BNA46 

UNITS: UG/G (PPM) 
CONC 
::=== 

N-NITROSOOIHETHYLAMINE 1. NO 
PHENOL 1. NO 
ANILINE 1. NO 
B IS(2-CHLOROETHYL) ETHER 1. NO 
2-CHLOROPHENOL 1. NO 
1, 3-D I CHLOROBENZENE 1. NO 
1, 4-0 I CHLOROBENZENE 1. NO 
BENZYL ALCOHOL 1. NO 
1, 2-D I CHLOROBENZENE 1. NO 
2-HETHYLPHENOL 1. NO 
BIS(2-CHLOROISOPROPYL)En~ER 1. NO 
4-METHYLPHENOL 1. NO 
N-NITROSODIPROPLYAMINE 1. NO 
HEXACHLOROETHANE 1. NO 
NITROBENZENE 1. NO 
ISOPHORONE o. 
2-NITROPHENOL 1. NO 
2,4-0IHETHYLPHENOL 1. NO 
BENZOIC ACID 5.NO 
B I S ( 2-CHLOROETHOXY ) METHNoIE 1. NO 
2, 4-0 I CHLOROPHENOL 1. NO 
1, 2. 4-TRICHLOROBENZENE 1. NO 
NAPHTHALENE 1. NO 
4-CHLOROANILINE 1. NO 
HEXACHLOROBVTAO I ENE 1. NO 
4-CHLORO-3-METHYLPHENOL 1. NO 
2-HETHYLNAPHTHALENE 1. NO 
HEXACHLOROCYCLOPENTAOIENE 1. NO 
2.4,6-TRICHLOROPHENOL 1. NO 
2.4,~-TRICHLOROPHENOL 5.NO 
2-CHLORONAPHTHALENE 1. NO 
2-NITROANILlNE 5. NO 
DIMETHYL PHTHALATE 1. NO 
ACENAPHTHYLENE 1. NO 
3-NITROANILlNE 5.NO 
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Calweld/ATW 
Job No. 2153 

LABORATORY REPORT 

Sample: Time B (oupl icate analy.ses) 

Perrneabil ity(ft/day) 

Ba~e Neutral/Acids 

Tr-eated 
Mix 1 

7 E-07 

Raw 

October a, 1985 
Page 9 of fi' 

Oup. 
T,..-eated 
Mix 2 Dup. 

2 E-06 7 £-07 3 E-05 

ug/g (PPM) 
Treated 

oup. Mix 1 Dup. 

-----------------------------
Pentachlorophenol 
C18-C30 Hydrocarbons * 
Isophorone 
Pentachloroanisole * 

NA = Not analyzed 
* = Approximate 

11,000 
2,000 
NO (20 
NO (20 

10,000 
2,000 
ND(20 
ND(20 

460 490 
2,000 2,000 

co 6 ~ 

20 40 

BZT0104(e)012394 



ORGANICS ANALYSIS DATA SHEET 

LABORATORY: 
LABORATORY ID: 

WCAS 
2153011 

Tentativel", Identified 

SAMPLE ~: TIME 0 TREATED 
-::>Vi', , <...A r ... 

Compounds 

CAS Compound Name Fraction Scan Estimated 
NumbeT Conc(J) 

1. I 7€""T~I.O""~I~'L.s. I - ~". I ~-:.u / '\0 ..., I . C!:1..~~- ~.I'k~Ts. tII";)S"'~S. ~. I !!..v.4 I / ZOO(' c... 

3. I u..~,4>.~TI' .• ~ ("'£!&.,,",~ / 8A# / / lQU 

4. I I I / 
5. I / / / 
6. / I I / 
7. I / / / 

8. I / / / 
9. I / I / 

10. I I I I 
II. I / I I 
12. I / I I 
13. I / I I 
14. I I I I 
15. I I I I 
16. I I I I 
17. I I I I 

8. I I I I 
19. I I I I -
20. I I I I 
21. I I I I ...,., 
c:..c:... I I I I -
23. I I I I 
24. I / I I 
25. I I I / -26. I I / I -27. I I I I -28. I I I I -29. I I I I -30. I I I I -

'-
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TIME OIL COMPANY 
PORTlAND. OREGON 

PENTACHLOROPHENOL SAMPLING & ANALYSIS 

Prepared by 
RIEUEL ENVIRONMENTAL SERVICES 

P.O. Box 5007 
Portland, Oregon 97208 

October 18, 1985 
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Sampling 

All sampling was performed in accordance with EPA publication SW846. -Test 
Methods for Evaluating Solid Waste-. Surface soil sampling was aChieved using 
a small trier and/or sampling scoop. Subsurface samples were obtained using a 
6- continuous flight hollow stemmed auger fitted with a 2- split-spoon sampler. 
All sampling equipment was decontaminated between samples with a trisodium 
phosphate wash •. water rinse. hexane wash and a triple rinse with distilled, 
deionized water. Auger flights were decontaminated by high pressure steam 
cleaning between bore holes. 

Samples were obtained from two areas. Area 1 consisted of a peripheral surface 
margin surrounding. the containment areas on all of the available sides (see 
Figure 1). Area 2 consisted of the area inside the containment wall. All 
samples ~rom each s.ite were placed in new 16-ounce wide-mouthed glass jars 
previously washed with laboratory cleaner, water rinsed. hexane washed, air 
dried and rinsed three ti~es with distilled, deionized water, then fitted with 
teflon-lined caps under clean conditions. Samples were labelled with client 
identification, sample nu~ber. date. time, sampler's name. sample location. and 
other pertinent information. Containers were sealed and placed in portable, 
refrigerated ice chests for transportation to the laboratory. Samples were 
delivered to the laboratory by RES courier within 48 hours after collection. 
Chain of custody forms accompanied all samples from original field sampling to 
final analysis and are included in this report (Appendix A). A field log of 
each sample was generated on site during sampling and retained for future 
reference. 

Preliminary surface salllpl1ng in Area 1 was performed by preparation of a 
composite sample obtained fro. sub-areas A, 0 and F by pooling grab samples 
taken with triers or spoons at IO-foot intervals, five feet away from the 
containment area. 

Secondary surface sampling was conducted in Area 1 by obtaining individual grab 
samples using triers or spoons. The sample sites are numbered 1-81 and are 
indicated on Figure 1. Secondary samples were obtained in response to the 
detection of significant concentrations of PCP in preliminary composite samples 
from sub-areas A and D. above. and were used solely to estimate the limits of 
contamination beyond the containment area. As stated earlier. no attempt was 
made in this sampling and analytical protocol to determine average (mean) 
values of PCP contamination. 
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Introduction 

Between 1967 and 1982 Time Oil Co~any operated a pentachlorophenol (PCP) 
facility at its North Portland. Oregon, termtna1. This facility consisted of 
blending and storage operations used to prepclre commercial pentachlorophenol 
solutions. The facility consisted of variou~; storage and mixing tanks. a 
warehouse. a bermed. unpaved containment are~l. various pumps and a truck 
loading area. 

The facility geography is essentially f1~t and is located less than 1/4 mile 
from the Wi11amette River. The soil is pdn(:ipally fine to medium sand with 
some silt. Ground water is reportedly found from 10 to 20 feet below the 
surface in this area. During June of 1985, cl portion of visibly contaminated 

·soil in the containment area was excavated and disposed of as a hazardous 
waste. This excavation left a depression in the northwest corner of the 
containment area sloping gradually to approximately four feet below the 
adjacent grade. Surface soil was disturbed during this process and. as such, 
surface sampling was not expected to be reprE!sentative of conditions existing 
prior to excavation. 

During the years of operation, severalintenlrittent PCP discharges were known 
to occur. especially during mixing and transfer operations. These discharges 
resulted in soil contamination in and around the containment area. Initial 
site visits in April 1985 indicated visible F'~P contamination of soils in this 
vicinity. A sampling plan for surface and subsurface soils extending through 
the vadose zone was designed and initiated in July 1985. 

This sampling and analytical protocol was de!;igned to estimate the spatial 
Hmits of PCP contaminant migration tn the ndose zone of the soil in and 
inmediately adjacent to the PCP containment clrea factHty. As such, a 
systematical gridding array was used tn lieu of random or other types of 
probabil i ty sampling. No attelllpt was made tel sample underneath structures or 
paved areas. The protocol was not intended 1~ dete~ine the average 
concentration of PCP in soil at the facility since the area sampled was not 
expected to be hOAlOgeneous nor to represent Cil specific population of PCP 
concentrations. Therefore, statistical evaluations such as mean and standard 
dey; ati on, have only academic s1 gniftcance hi respect to these data. 

However, since the orig1n points in the regullar sampling arrays were randomly 
selected (i.e., a systematiC ran~ sampling procedure). there is no reason why 
some or all of this data could not be used for this purpose at a future time. 
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triangle with an east-west base of 25 feet and a north-south height of 18 feet. 
The maximum distance from any pOint on the grid to the nearest sample point in 
this case is 13.34 feet as opposed to 14.14 feet for a standard lO-foot x 20-
foot rectangular array. This selection allowed for the placement of additional 
wells just outside the containment wall without increased cost. thereby 
improving coverage with fewer sampling points (reference: Parkhurst. D.F •• 
Optimal Sampling Geometry for Hazardous Waste Sites; Environmental SCience & 
Technology. ~ Np. 7, p. 521 [1984]). The triangular grid is indicated on 
Figure 1. Bore holes are indicated by the symbol -.- and are labeled with 
alpha symbols J-Z. A table of samples SQ obtained is given in Table III. 

Following sampling. borings were sealed with bentonite grout in accordance with 
state well sealing standards under the direction of a registered geologist. 
Decontamination water. collected into tubs. was analyzed and. following receipt 
of negative results for PCP. disposed of on site. 

Results 

Samples were analyzed by Coffee laboratories. Portland. Oregon. using EPA 
SW-846 protocols. Soil samples were Sohxlet extracted using EPA protocol 
#3540. Procedure 18040 w~s utilized with electron capture q~~ntification for 
PCP analysis. Results are expressed in milligrams of PCP per kilogram soil 
(ppm, dry weight). At sites where results could be expected to approach zero 
(based on results from adjacent sites), samples were held but not analyzed. 
The results are listed in Table IVA-E. Preliminary composite results are shown 
in Table IVF and confirm PCP contamination beyond the containment wall. 

These tables list PCP concentrations at each sample site as well as the X and Y 
coordinates used to locate these sites on the plan drawing (Figure 1). These 
coordinates are tied to an arbitrary grid as shown on Figure 1. The northwest 
corner of the containment wall is located at coordinates X=76. Y=166 (76,166), 
for sake of reference. Each sampling depth is listed on a separate table. 
Copies of the laboratory reports are listed in Appendix B. 

The coordinate data and concentration results were plotted using an 
interpolating contouring program (In-Situ Corp •• laramie WY). This package 
performs smoothed contouring of the data using a triangularization method and 
bivariate interpolation. Contours were generated froe surface samples 
(regardless of elevation below grade) and 2-, 4-. 7- and 12-foot depths below 
grade. The contours are plotted on Figures 2A-E. These contour diagrams have 
been reduced and printed on ~lar sheets in addition to the attached figures. 
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Sampling in Area 1. peripheral samples, was performed to ascertain the surface 
margins of the contaminated area. It was a,"bitrarily assumed that the area 
within the containment walls was contaminatE~d with PCP and the peripheral 
margins of this area established as consistiing of the warehouse south wall, the 
east and west concrete walls and the southe,"n edge of a pipeline transecting 
the containment area as indicated in Figure 1. Three concentric. 10-foot-wide 
marginal strips were staked out surrounding this boundary and are indicated by 
broken lines in Figure 1. The 10 foot marginal strips were subdivided into 
areas A. Band C to the west. D. E and F to the south, and G. H. and I to the 
east (see Figure 1). 

Sampling of Area 2. the containment area prelper. was performed to evaluate PCP 
concentrations at the surface and at depth in subsoils to the saturated zone. 
Grab samples were obtained from a 2-foot x ,'-inch split spoon sampler pressed 
through a 6-inch hollow-stem augered bore helle. and were placed in l6-ounce 
sample containers as previous.ly described. Decontamination procedures. chain 
of custody. labelling and logging were identical to Area 1 samples. Auger 
fHghts were decontaminated at ·thecompletieln of each coring to prevent cross 
contamination. Samples were taken at a maximum depth of O. 2. 4. 7 and 12 feet 
below the surface elevation of the unexcavated portion of the containment area. 

Due to the sloping contour of the containmel1lt area caused by the excavation. 
the surface elevation below grade was measur~d from a string line pulled 
tightly between two unexcavated surface poinlts and spanning the sampling point. 
Elevation of sampling site surfaces below this grade line was measured using a 
rigid ruler and h shown in Table 1. Data from this table was used to 
calculate the actual auger depth below the s~rface required to obtain the split 
spoon samples to align all samples in the same respective horizontal plane. 
This data is listed in Table II and indicates. the actual depth drilled below 
the surface required to obtain a sample at tne nominal depth listed (0. 2. 4. 
7. or 12 feet). In cases where it was deemed practical. soil was hand 
excavated to the depth corresponding to the first sampling depth indicated and 
the sample obtained IniInually with a small trier or spoon. 

The horizontal arr~ of borings was selected to mini.ize the maximum distance 
from any given point in the sampling area to the nearest boring. To do this 
most effectively, a triangular grid was staked off. The arr~ was based on a 
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Boring 

J 

K 

L 

M 

N 

0 
p 

Q 

R 

S 

T 

U 

V 

w 
X 

Y 

Z 

NOTE: 

" 

TABLE II 

TIME OIL CO. - PORTLAND, OREGON 

Actual Split-Spoon Sample Depths Below Grade 

Nominal Depth 

0 2 4 7 12 

a 0-2' 2-4' 5-7' 10-12' 

NA 0-1 1/2 1 1/2-3 1/2 4 1/2-6 1/2 9 1/2-11 1/2 

NA NA Surf (11-) 2-4' 7-9' 
0 0-2' 2-4' 5-7' 10-12 ' 
a 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 

NA Surf (4-) 0-2' 3-5' 8-10' 
NA NA 0-1 1/2 2 1/2-4 1/2 7 1/2-9 1/2 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
NA Surf 0-2' 3-5' 8-10' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2' 2-4' 5-7' 10-12' 
0 0-2'. 2-4' 5-7' 10-12' 

NA Surf 0-2' 3-5' 8-10' 
HA NA Surf (11-) 2-4' 7- 9' 

0 0-2' 2-4' 5-7' 10-12' 

Actual depths indicate depth of botta. of split-spoon. 

NA = 
Surf • 

Not available 

Surface sample obtained by hand excavation at depth 

indicated in parentheses 
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TABLE I 

TIME OIL CO. - PORTLAND. OREGON 

Depth of Borin
A 

Site Surface samrle Below Grade 
( oriz. String Line 

Boring Depth 

J 0 

K 6" 

L 3' 

M 0 

N 0 

0 0 

P l'S" 

Q 2'6" 

R 0 

S 0 

T :2-

U . 0 

V 0 

W 0 

X :2' 
y :3' 

Z 0 
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TABLE IVA 
TIME OIL CO. - PORTLAND, OREGON 

PENTACHLOROPHENOL IN SOIL 

Surface r.ontour Data 

Coord ina tes Concentration Coordinates Concen tra t 1 on 
Sample II X Y Mg/Kg Core II X Y Mg/Kg 

1 81 171 13500 J 142.5 161 1400 

2 71 171 29 j( 117.5 161 N/A 

3 7l 161 500 L 92.5 161 N/A 

4 7l 151 5450 M 67.5 161 4720 

5 7l 141 5560 N 155 143 4280 
6' -.... - 7l 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 ~J/ A 

8 71 III 92 Q 80 143 NiA 

9 71 101 20 R 142.5 125 1712 
10 81 181 16 S 117.5 125 522 
11 7l 181 7 T 92.5 125 123 

12 61 181 9 U 67.5 125 26550 

13 61 171 95 V 155 107 317 

14 61 161 175 w 130 107 3385 
15 61 151 18 X 105 107 N/A 

16 61 141 229 Y 80 107 N/A 

17 61 131 88 Z 80 179 21 
18 61 121 6 
19 61 111 3 
20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 
37 81 95 857 
38 91 96 1130 
39 101 97 17 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 
53 161 91 1.9 
54 171 92 1.2 
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TABLE III 

TI ME OIL CO. - PORTlANO. OREGON 

Nominal Split-Spoon Sample Depths 

Boring 0 2 4 7 12 
-Surface 0-2' 2-4' 5-7' 10-12 ' 

J X X X X X 

K X X X X 

L X X X 

M X X X X X 

N X X X X X 

a x x x x X 

p X X X X 

Q x x X 

R X X X X X 

S X X X X X 

T X X X X 

U X x X x x 
v X X X X X 

W X x x X x 
x X x x x 
y x x x 
z X x X X X 

NOTE: X = Sample 

- = Not available due to excavation 
NO = Not sampled due to pr'esence of groundwater 
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TABLE IVC 

TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordinates Concentration 
Core II X Y . Mg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
l 92.5 161 ·7200 
M 67.5 161 22 
N 155 143 238 
0 130 143 23 
p 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 125 55 
V 155 107 380 
w 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 
Z 80 179 2 
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Core 

J 
K 

L 

M 

N 

0 
p 

Q 
R 

S 
T 
U 
V 
OW 

X 

Y 
Z 

TABLE [VB 

nt-fE OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
II X Y Mg/Kg 

142.5 161 3 

117.5 161. 8.8 
92.5 161. N/A 
67.5 161 87* 

155 143 3.1 
130 143 59 
105 143 16 
80 143 tl/A 

142.5 125 34 

117.5 125 252 
92.5 125 123 
67.5 125 44 

155 107 260 
130 107 15 
105 107 4.5 
80 107 N/A 
80 179 14* 

N/A = Not Available 
* = Data points omitted from contouring 

program to reduce extrapol ati on error 
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TABLE IVE 
TIME OIL CO. - PORTLAND. OREGON 

Pentachlorophenol In S011 

12 Foot Contour Data 

CORE iI COORDINATES CONCENTRATION 

X Y mg/kg 

J 142.5 161 NA 

K 117.5 161 2.3 

L 92.5 161 2030 

M 67.5 161 690 

N 155 143 NA 

0 130 143 33 

P 105 143 450 

Q 80 143 1150 

R 142.5 125 1 

5· -- 117.5 125 217 
T 92.5 125 90 

U 67.5 125 NA 
V 155 107 3.4 

\oJ 130 107 1.9 
X 105 107 1.0 
Y 80 107 720 
2 80 179 1.0 

BZT0104(e)012407 



TABLE IVD 

TIME OIL CO. - PORTLAND, OREGON 

Pentachlorophenol in Soi 1 

7 Foot Contour Data 

CORE /I COORDINATES CONCENTRATION 

J.. 't mg/kg 

J 142.5 16-1 { ;~A} 

K 117.5 161 3 

L 92.5 161 3400 

H 67.5 161 1 

N 155 143 (NA) 

0 130 143 13 
p 105 143 130 

Q dO 143 700 

R 142.5 125 500 

5 117.5 125 1130 

T 92.5 125 75 

U 67.5 125 5 
V 155 107 1 

W 130 107 1 

X 105 107 1.9 
Y 80 107 700 

Z 80 179 7 
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The scale on the mylar prints is such that the contours are superimposable on 
Figure 1 (site plan). This allows for facile comparison of PCP concentration 
profiles at depth with surface features of the facility. A reference point on 
Figures 1 and ZCa-e) is located at (76,166) for ease of align~nt. 

Conclusions 

As seen in Tables IVA-E. PCP concentrations range from 1 ppm to 26.550 ppm. 
Two foci of contamination are seen at the surface. One is located at 
coordinates (83,168) in the northwest corner of the containment area. A second 
focus occurs just outside the containment wall to the west at coordinates 
(55,125). Additional minor contamination sites occur at the surface in various 
positions throughout the sample area; however, no prominent concentration peaks 
are evident. This may be due, in part, to the partial excavation mentioned 
previously or to vehicle traffic or other activity in this area. 

No evidence of penetration of the -loading area" focus below 2 feet was 
observed. Note that the results of the 2-foot contouring fail to demonstrate a 
continuation of the foci found at the surface. This is due, in part, to the 
excavation which removed the 2-foot material and to the definition of surface 
samples as surface material regardless of relationship to elevation (i.e . • 
surface samples are not equivalent to "~ foot- samples). This phenomenon is 
indicated by the lack of sample sites on the 2-foot contour at boring sites L. 
M, Q, Y and Z. The lack of high PCP concentrations at boring site U, 2-foot 
contour, implies that no significant penetration occurred at this site and that 
PCP contamination at this site is restricted to narrowly distributed but high 
concentration surface contamination. 

Contours at 4, 7 and 12 feet indicate appreciable attenuation of PCP 
concentrations with increasing depth. The maximum concentration at 12 feet is 
2030 ppm located at boring -L -. Wote that no samples were analyzed at boring 
sites -J- and -N- at 7- or 12-foot depths, since concentrations above these 
depths indicated that concentrations near zero could be expected. No sample 
was obtained at -U- due to loss of sample when groundwater was encountered. 

The slight tendency of the PCP plume to tail off to the south implies that 
groundwater flux may be diffusing the plume in this direction. This conclusion 
can only be substantiated by hydrogeologic evaluations of the site. however. 
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TABLE IVF 

TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Preliminary Surface Composites 

Area 

A 

o 

G 

PCP (mg/kg) 

660 

860 

17 
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The contaminant plu~ may be restricted at the surface by the presence of the 
warehouse foundation. This structure could be expected to prevent diffusion of 
the PCP plume to the north by presenting a physical barrier to contaminant 
migration. Identification of concentrations of PCP beneath the building on 
contour plots is a function of the contouring program and may not be indicative 
of actual plume morphology in this area. 

SUlTlllary 

Significant PCP concentrations were dete~:ted in soil at Time'Oil Co. 's north 
Portland operation. Contamination was pr'onounced at two focal sites, one at 
the northwest corner of the containment area and one at the west side of the 
containment area. Surface concentrations ranged from 1.2 mg/kg to 26,500 
mg/kg. Sampling at depth indicated significant PCP concentrations at the 
northwest focus descending to the saturatl!!d zone and approximately 8-12 feet. 
Concentrations at 12 feet ranged from 1.0 mg/kg to 2,030 mg/kg. Analytical 
data from surface, 2-, 4- 7- and 12-foot samples were contoured and plotted and 
may be related to an area plan drawing of the same scale. 
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COFFEY LABORATORIES, INC. 
4914 H.E. 122HO AVE. 

POR'TtAHO. OREGON 97230 
(SOl) 254-1794 

Riedel Environment.1 Services 
Page Two 

July 25. 1985 
Log ItA850717-L 

Attention: John Ruddic~ 

Analysis Requested: P~ntachJorophenol (PCP) Analysis of Soil Samples 

Method: EPA SW 346 with Electron Cap~ure Quantitation 

SAMPLE ID 

STATION TIME 
------- ------
Area E· .. -

46 13:43 
47 13:50 
48 13:52 
49 13:54 
50 13:56 
5i 13:58 c.., 
oJ .... 14:00 
53 14:02 
54 14:04 

Area F 
'55 14:06 
56 14:08 
57 14:10 
58 14: 12 

·59 14: 14 
60 14: 16 
~1 14: 13 
62 14:20 
63 14:22 
64 14:24 
;5 14:20 
60 14:28 

SMC/gs 

RESULTS 

PCP mg/~g 
---------

3.0 
3.6 
6. 1 
3.2 
1.5 
2.3 
1.7 
1.9 
1.2 

Hoid 
Hold 
Hold 
Hoid 
Hold 
Hold 
Hold 
Hold 
Hold 
Hol-1 
Hold 
Held 

SAMPLE ID 

STATION TIME 
------- ------
Area G 

67 14:30 
63 14: 32. 
69 14:34 
70 14:36 

Area H 
71 14:38 
-? ,,- 14:40 
73 14:42 
74 14:44 
75 14:46 

Ar'?a I 
76 14:4.5 
77 14:50 
73 14:52 
79 14:54 
eo 14:56 
Qi :5:00 

Sincere I y, 

Susan M. Coffey, 
tJreSld4?nt: 

RESULTS 

PCP mg/Kq 
---------

Hold 
Hold 
Hold 
Hold 

Hold 
Hold 
Hoid 
Hold 
Hold 

Hold 
Held 
Hoid 
Hold 
Holj 
Ho I.j 
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COFFEY LABORATORIES. INC. 
4914 N.E. 122"0 AVE. 

POR1l..AlHO. OREGON 97230 
(5003) :64-1194 

~ieci~i ~nvironmenta. SerVices 
P.O. Box 3320 
Portland, Oregon 97023 
Attention: John RuddicK 

SEP 2 'i 1985 

foot 0' North Portsmou 

July 25. 1985 
Log .A850717-L 

Anaiysis Rt-Quested: Pentachlorophenol (PCP) Analysis of Sc.il Samples 

Method: E?A SW 846 with Electron Captur~ Quantitation 

SAMPLE CD RESULTS SAMPLE ID RESULTS 

STATION TIME PCP rr,g Ilo:g STATION TIME PC? mg/~<; 

- - --- - - - . ------- ------- ------ -_ ... _-----
,4,re .. t. Area C 

12:00 13,500 23 12:43 HOld 
2 12:02 29 24 12:44 Hole! -. i2:04 5vu 25 12:46 Hold ,:.., 

4 12:06 5,450 26 12:4e Hold 
C" 12:08 5,560 27 12:50 HOld oJ 

6 12:10 8,760 28 12:52 HOld 
..,. 12:12 4,870 29 . 12:54 Hold I 

8 12: 14 92 30 12:56 Hold 
9 12: 16 20 31 12:Se Hold 

Area P. 32 13:00 Hold 
1V i2: lEl 16 33 13:02 Hold 
1 1 12:20 7 34 13:0~ Hold 
12 12:22 9 35 13:06 Hold 
13 12:24 95 36 13:08 Hold 
14 12:26 175 37 13:30 357 
15 12:28 18 Area D 
16 12:30 229 38 13:32 1, 130 
17 12:32 sa 39 13:34 

,..,. ., 
18 12:34 6 40 13:36 3.5 
19 12:36 3 41 :3:3£ 3., j 

20 12:38 2.5 42 13:40 3 ..... . .:;. 
21 12:40 5.2 43 13:~2 2.4 

44 13:44 1 .8 
4S 13:46 171 

THIS REPORT CONTINUES 

BZT0104(e)012440 



Riedel Environmental Services 
?O. Box 3320 
Portland. Oregon 97023 
Attention: John RuddicK 

.". No£. 122:M A_ 
.......... CMt7UO 

...... (5Glt ZS4-&79C 

August 1. 1985 
Log IA85072j-Z 

Analysis Requested: Pentachlorophe~ol (PCP) Analysis 0; Soi I Samoles 

Method: EPA SW 846 with Eiectron Capture Quantltation 

SAI'iPLE ID RESULTS SAMPLE iD 

STATION" TIME PCP mg/kg STATION TIME 
------- ------ --------- ------- ------

P-2 1330 16 S-2 0ge") 
;:;-4 1405 15 5-4 0510 
r-7 1410 Hold S-7 ':·915 
P-12 1420 Hoiti S-12 0920 

i..-~ 1345 7200 1-0 
-.... 1505 Hoid T-2 0930 
- 12 1515 Hold T-4 0935 

7-7 0945 
Q- -~ 1435 2205 T-12 0955 
'.;.'- ,- 14.-1.5 Hold 
'2- i 2: 1455 Holci "{-4 1045 

'(-7 1050 
R-2 1555 :34 '1'-12 1100 
R-.:l 1600 50 
F--7 1610 Holo X-2 1 ! 15 
R-12 1620 Hoici X-4 1120 

X-7 11:30 
W-2 0800 15 X-12 1 14(0 
.... -4 0810 0 1 ..... 
W-7 0820 Hold V-O 1605 
w-12 0830 Hoid V-? 1620 

V-4 1625 
Water Tub 0930 106 (,gil V-7 1645 

V-12 1650 

Resuits 1n mg/Kg uniess otherwise stated. 

Sincere I y," 

5~t/\C~;tp 
President 

.... 1C/gs 

~ES1jLTS 

i2~ 

~c. i~ 

~c·i .j 

No S:!n"o;J:e 

123 

:'0 10 

Ho!d 

592 
He i (..! 
;;0 i .:: 

! . ~ 
~o i (1 

hO i (.! 

260 
;'80 

HOIO 

rioict 
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Riede' Environmentai Services 
P.O. ij.y~ :c3:20 
Portland. Oregon 97023 
Atten~icn: John RuddicK 

Ar.nlY515 Requssted: 

"14 ,1Il.£, I.z::z... -, 
.......... ORWUO 
~~ll~'lJ94 

Ju i Y 30. 1385 
Log ltA8S0723-: 

EPA -sw 846 with Electron Capture Qu~ntlt~t10n 

SA:-lf'L£ r D 

STATION TiME 

s-v 15C'S 
2 - Ii 144(:-
~'-I:- : Sort 
...,. -~: 1 5(1:; ... 

-J22':) - - .;l ':i8-3v -
-: - ,- 0838 -- - 1 2 oa46 '-

f1- e· 1 5(-0 
f" - '"' ':;72(! -
~'I- ..! ·j7·35 
l'··- ::- 075(1 
~1- 1 ... 0e,)O 

;~: - (. 1 4\)5 .. ' - ":' i 4 4 c: 
..: 

l' -~ ! -'+~·o 
;.: - . 425 
"- - 1 "j 1 43:: 

FE5ULTS 

PCP mg __ kg 

C'-"l -. 
,..J~":' 

J12 
:3385 

-.. 
"':'.' . 
1~ 

-:-. 

M(i ,.j 
Held 

87 
-,,,,,, 
..:...:. 

r-:'Jld 
:-ic i -j 

No Samo l-z T;;l;:~:'", 
.. ~ c 
_- .. '-J 

10.5 
H~i-1 

H,~ i j 

SAMPLE Tlj 

~TATjOtJ TU'iE 

':)-'2 11!5 
0-~ 1315 
....: 0 

c~ - i :; 

.J -.j 

J -:2' 
.J -4 

'-' - .' 

J-!2 

r-J - ,j 

~-.:- L 
j'.~ -...; 

N-7 
N-!2 

,_I - 2 
'_1- .;;. 

.)- 1 ~ 
U-~7 

!3::: 
1 ;c40 

!440 
!03~ 
104() 
1 oj",:::; 
f ~ -.C' . \., :;'-' 

1'): ~ 
i Co'::-:: 

1 ~2{' 

143': 
14";~ 

:45= 
l':!r:: 
152<<i 

SlnCEr= I 't'. 

Susan M. (.c;' r"1-!. 

P,.. e Ei 1 :1 ~r. ~ 

?ES'JL T-; 

PCF mg.il ;! 

h~id 

ri:, I j 

,: .. ~. 

~::- 1.:-: 
:-i:;J 

_ ...::,.=,t_' 

,: .. 

11-::· I '~ 

i-l: I :J 

~. :..:. -.- .. 
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COffEY LA.BORA TORIES, INC • 
• 91. ".(. 122M A _ 

Riedel Environmental Services 
P.O. Box 5007 
Portland. Oregon 97208 

Attention: John RuddicK 

_ ..-. 0It 97ZlO 

~ (~l' H4-11'94 

Anaiysis Requested: Pentachlorophenol <PCP> 

Sample Description: Time-Oil Site 

SAMPLE ID 

R7 
V7 
W7 
X7 

K12 
L12 
M12 
012 
P12 
Q12 
R12 
512 
T12 
V12 
W12 
:'(12 
'(12 
2:12 

( denotes -less than-

Results in mg/Kg 

PCP 
-- - --
500 

1.0 
.: 1 • 0, .: 

1.9 

2.3 
2030 

690 
38 

450 
1150 
{ 1 

212. ..,..,? ........ -
90 
3.4 
1.9 
1..0 

720 
1.0 

1 

September S, 1985 
Log IA8S0723-Q 

Sincere I y. 

s~. '2~5ffo 
President 

5MC/gs 

BZT0104(e)012443 



/ 

Riedel Environmental Services 
P. O. Box 50Q7 
Portland. Oregon 9720B 
Att~ntion: John RuddicK 

..... ".L l%2lod ... -
"'--"'- OR 972JO 

"'oow. (~JI ~l;"94 

RECEIVED 

SEP 27 1985 

Foot of North Portsmouth 

August 27. 1985 
Log 'A8~0813-F 

Sample ID: Time Oil Sample Description: 5011 

Anal~sis Request~d: Pentachlorophenol 

SAMPLE NUMBER PENTACHLOROPHENOL 

K-7 3 

L-7 8,400 

M-7 < 1.0 

0-7 13 

?-7 15'0 

7VO 

s-? 1 , 130 

T-7 7:5 

U-7 :5 

Y-7 700 

2-7 

P.~5ults in mq/kg 

SMe/db 

5 incere I y, 

~"' rl. Clt-J 
Susan M. Co f-JJ:.\ 
Presid.nc 
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u.s. ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 f ;>- ,;;.' 

( -
. -, )~/ ' 

<lE?LY -0 
A -:ON OF MIS 533 

John P. Denham 
Time Oil Comp-any 
2737 West Commodore Way 
Seattle. Washington 98199 

1200 SIXTH AVENUE 

SEATTLE. WASHINGTON 9810~ 

OC:C 1: lS£lS 

Re: Time Oil. Environmental Protection Agency 10. No. ORD009597543 

Dear Mr. Denham: 

--.~ 

Based upon the description you have given the Environmental Protection 
Agency (EPA) of the activities that have occurred at the facility referenced 
above. the soil contaminated with leaked pentachlorophenol is classified as 
hazardous waste F027. F027 deSignates discarded unused formulations 
containing pentachlorophenol. and soil contaminated with this waste is a 
hazardous waste by virtue of the mixture rule of 40 CFR 261.3 (a)(2)(iv). 

There are presently no commercial hazardous waste facilities in the 
United States that will accept waste designated as F027. and it will be 
approximately six months before any commercial facilities will be certified 
to accept such waste. In light of this fact. you will have to work closely 
with the Oregon Department of Environmental Quality (DEQ) in determining the 
proper way to handle the contaminated soil at your site. 

You have tol d Janet O' Hara of mY staff that the storage tanks were 
completely emptied by approximately the end of January 1985. Therefore. you 
will be responsible for closing the facl1 ity(e.g., removing the hazardous 
waste) in accordance with the applicable closure and post-closure rules of 
40 CFR Part 265. We realize that you have begun this closure process by 
cleaning and removing the storage tanks and associated piping. Because of 
the two factors we have discussed with you in telephone conversations. those 
being the potentially highly toxic nature of the contaminated soil and the 
lack of storage or disposal sites for it, it would be in your best interest 
to consult with DEQ personnel before you continue with clean up operations. 

cc: J. Gillespie. DEQ 
J. Whitworth, DEQ 
C. Rice 

s~ncetelY. / ~ 

,~~C#c;/--
. George C. Hofer. Chi~~ ---

RCRA Permits Section 

BZT0104(e)012445 



REPORT ON FIELD ACTIVITIES 

CONDUCTED IN LATE 1985 AT 
TIME OIL COHPANY 

12005 NORTH BU~GARD STREET 

PORTLAND. OREGON 97203 

February 4. 1986 

BZT0104(e)012446 



Mr. John P. Denham. PE 
Time Oil Company 
February 4. 1986 

.. Page 2 

Well construction diagrams for existing Wells 1-4 are contained in Figures 6 
and 7. Table 2 .is a geol.ogic log of Well 4. 

PCP concentrations in the soil above the water table may decrease downward in 
areas of surface spillage where the spillage event occurred in sufficiently 
small quantities such that the spill does' not completely saturate the 
unsaturated zone above the water table. This is the mechanism by which low 
volume spills may fail to directly reach the water table. A portion of the PCP 
tn the unsaturated zone will be soluble in rainwater per';<;lJting L'1,-L J .; the 
soil s. 

Upon reaching the water table. PCP will be diffused as it is transported by 
groundwater flow and. to a lesser extent. by molecular diffusion and downward 
movement under gravity. 

The rate and direction of movement of PCP in the groundwater environment is 
principally dependent on the natural flow of groundwater. Proposed Wells 5 

. through 9. depicted in Figure 5. are recommended for installation in order to 
determine the lateral direction of groundwater flow and the concentration of 
PCP in groundwater near the water table. Proposed monitoring WellS is placed 
away from the anticipated direction of groundwater flow to obtain background 
water quality. Proposed monitoring Wells 6 and 9 are placed outside of but 
adjacent to the zone of soil contamination and are located laterally to the 
anticipated groundwater flow direction. Proposed Wells 7 and 8 are planned to 
intercept groundwater flow leaving the area of soil contamination. 

The proposed wells are planned to be constructed of 4- diameter 
polyvinyl chloride (PVC) and have a locking cover placed over the exposed 
casing. Bumper posts would be placed around proposed Well 9. since this well 
is in a loading area. 

Soil samples will be obtained at 51 intervals. The soil samples will be used 
to describe soil texture. The first soil samples would be taken at 2-1/2 feet 
below the land surface for PCP analysis. The second soil sample taken at each 
location will be obtained at a depth of 51 below the land surface. Additional 
soil samples will be taken at 51 intervals thereafter. The presence of PCP at 
the near surface depth would be used to identify areas of surface spillage and 
possible source areas for PCP in the groundwater. 

The groundwater in existing Wells 1-4 would be sampled for PCP along with the 
sampling at proposed Wells 5 through 9. This would be done upon the completion 
of the installation of proposed Wells 5 through 9. 

BZT0104(e)012447 
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··'magineering a cleaner world" 

RJEDEL 

Mr. John P. Denham. PE 
Time Oil Company 
2731 W. Commodore Way 
Seattle. WA 98199 

Dear John: 

~" • ....,o......,., 
~oo, Of .... ~""~I" A~ 
P 0 90_ "1D7 
P('WUM'(S OA 9J208 

''j(lJ'18I5 ~ 

o Sf \.0Ut1o 0 ..... 10000" 

'5.19 SOOt'" 01 Sc lou.,. 
c"'",et • ...., ~o 6311 
Il'., !>l2 1660 

o Solin Ffl'ft01CO Q...,,~ 
no CUI"",! aNa 
A< .... _.C ... ~2 
I·'5IlJA·10(X) 

o Sear",e o."".~ 
901 F .. ~..\~ '-'0 
PO 80.1:JO 
Sc.ttt.r. \"VA ')8'11 

12061 622 2900 

Enclosed for your consideration are analytical results from the No~er. 1985 
field investigation of Time Oil's facility at 12005 North Burgard Street in 
Portland. Oregon. Pre 1 imi nary pentachlorophenol (PCP) concentrati on contour 
maps have been prepared. Well construction diagrams have been provided for 
existing Wells 1 through 4. and a pre1imina~ field log has been prepared for 
Well 4. 

Some preliminary conclusions are as follows: 

- There are high levels of PCP below the southwest corner of the warehouse. 

The concentration of PCP in the soils is generally highest above the water 
table. 

- Based on analyses of saturated soil samples. the concentration of PCP in 
groundwater appears highest at the water table and decreases with depth. 

Table 1 contains the analytical data from soil samples gathered during the 
November field work. This data has been compiled with previous analytical data 
on the soil to produce the four PCP concentration contour plots contained in 
Figures 1. 2. 3 and 4. The contour lines of the plots are in mg/kg. or ppm 
(parts per million). The contour interval is 100 ppm. 

The two-foot contour plot (Figure 1) identifies the highest PCP concentrations 
at that level as being near the southeast corner of the warehouse. The 
four-foot depth contouring is identified in Figure 2. The highest 
concentration of PCP (116.000 ppm) found anywhere on site was identified in the 
soil sample obtained from 2-1/2 to 4 feet below the land surface in Well 3. 
This is illustrated by the closely spaced contour lines depicted in Figure 2. 
The high levels of PCP identified at Well 3 falloff approximately 15 feet to 
the west at Well 1 (see Table 1). The seven-foot contour plot is shown in 
Figure 3. The figure illustrates a decrease in the PCP levels fr~ the 
four-foot contour. 

Figure 4 illustrates the PCP 1n the soil below the water table at a depth of 12 
feet below the land surface. The approximate depth to groundwater 1 s 10 feet • 

. The concentration of PCP as shown in this plot is less than that identified 
above the water table in the contour plot of the 7 foot depth. 

For Fast Emergency Response. Call Environmental Emergency Services Co. 
on 24-Hour Hotline \8001 334-<XJ04 

BZT0104(e)012448 



TABLE 1 

SOIL SAMPLE RESULTS 

Well Number Depth. in Feet Pentachlorophenol. ppm 

1 o - 1-1/2. 1690 

1 2-1/2 - 4 16.8 

1 7-1/2 - 9- 686 

1 16 - 17-1/2 110 

2* 

3 o - 1-1/2 65.3 

3 2-1/2 - 4 116000 

3 7-1/2 - 9 11000 

3 17-1/2 - 19 1560 

4 18-1/2 - 20 574 

4 32-1/2 - 35 62.3 

4 43-1/2 - 45 1.59 

4 47-1/2 - 49 2.81 

* So; 1 samples from Well 2 were not analyzed. 

RRF:kps 
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Mr. John P. Denham. PE 
Time Oil Company 
February 4. 1986 
Page 3 

As we discussed on January 24th. I would like to meet with you to discuss the 
proposed monitoring well installation. The network can be expanded if you need 
to minimize the time spent defining the extl!nt of PCP in the groundwater. The 
additional wells would be located based on best technical judgment using 
minimal preliminary groundwater information.. This usually results in 
accelerating the definition of the contaminclnt spread but requires more wells 
due to their less efficient location. 

Please contact me at your earliest convenience should you have any questions 
about this report. 

Sincerely. 

RIEDEL ENVIRONMENTAL SERVICES. INC. 

t:::. {-fr7V 

Hydrogeologist. 

RRF:lcps 
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May 2. 1986 

TO: File 

FROM: Fred Proby 

SUBJECT: NORTHWEST TERMINAL GROUNDWATER INVESTIGATION 

Purpose of in~estigatlon was to establish depth and flow direction of 
groundwater. Location of groundwater measurement points are shown on 
attachment 1. 

Riedel Environmental Services Inc. installed four 4- diameter PVC wells at the 
pentachlorophenol mixing site in November. 1985. Wells 1 - 3 were installed 
at an angle beneath the warehouse. Their vertical depth is 14'. Well number 
4 was installed vertically to a depth of 40 feet. The boring log for well 4 
is shown on attachment 2. 

In February, 1986. Time 011 Co. (!l.en McAlpine) installed well points at three 
locations for the purpose of measuring water table elevation. The well points 
consisted of 1 1/4- diameter steel pipe attached to a 30- drive point well 
screen which was driven in with a jackhammer. Wells A and B were driven to a 
depth of 20 feet. Two wells. designated C1 and C2, were placed at location 
C. Well C1 could only be driven to a depth of 8'. An attempt to go deeper 
with well C2 was unsuccessful. The elevation of each well was surveyed 
relative to an arbitra"r11y selected benchmark of 100.0'. 

Water level measurements from wells A. B. Cl. C2 and 4 were taken on nine 
occasions between 2/28/86 and 3/11/86. Analysis of this data showed a 
peculiarity between well 4 and the well points. in that the water table 
measured at well 4 was as much as 1 feet lower than that measured by the well 
points. Furthermore. the water level in well 4 was dropping whereas the well 
points had a stable level. 

In late Harch. 1986, Time Oil Co. (Fred Proby) installed three more well 
points (E. F and 6), dug four pits, (Pl - P4) and established a river 
measurement point on the dock. The well points consisted of 2- PVC pipe 
attached to an 8.S' stainless steel drive point well screen which was driven 
in with a jackhammer. Wells E and F were driven to 20' and 19', 
respectively. Well G could only be dr1ven to a depth of 13'. The pits were 
dug in the back portion of the terminal where it was found that water could be 
encountered at a depth of approximately 6'. Reference elevations were 
surveyed for the wells, pits and dock. Water level measurements were taken 
from all locations over a period of several days. Well point C2 was removed 
and Cl was redesignated as well C. Construction details of the wells are 
shown on attachment 3. 

The water level measurements from the new well points (E. F and G) and the 
pits were cons1stent with those from the old well points (A. B, C). However. 
the water table elevation in well 4 matched the river elevation. River 
elevations for March. obtained from the National Weather Service [Mr. Steiger. 
(503)·249-0666], showed that the water table drop in well 4 observed between 
2/28 and 3/11 closely corresponded with a drop 1n the river elevat1on. When 
the wells are plotted in cross section. spaced according to their d1stance 
from well 4. the water table depression around well 4 can be clearly seen 
(attachment 4). Attachment 5 shows water table contours. 
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The boring log for well 4 (attachment 2) shows a 
silty sand between the depths of 18.5' and 25'. 
sand and below is medium to fine sand. The clay 
of relatively low permeability. 

series of clay lenses and 
Above this zone is gravelly 
lenses form a 6.S' thick zone 

From these observations it is apparent that there are two aquifers, an upper 
and a lower, beneath the Northwest terminal. The upper aquifer 1s ·perched
on the clay zone. The water table for this aquifer slopes from the rear fence 
line of the terminal, where water ponds 1n winter, to the Willamette River. 
The lower aquifer is ·confined· by the clay zone, as shown by the fact that 
the water in well 4 rises above the top of the clay lone. This zone can 
therefore be termed a ·confining layer-. Only well 4 taps the lower aquifer 
so the slope and direction of flow can not be determined. Since the lower 
aquifer is fed by the W1llamette River, groundwater flow can be expected to 
change direction with the seasonal rise and fall of the river. , 
Since the water level in well 4 is lower than in the surrounding wells, 
groundwater from the upper aquifer flow!; toward well 4. This well was dri lled 
with a 16- diameter auger and the annulus was filled wHh coarse sand to 
within 6 feet of the surface. Consequently, water from the upper aquifer can 
flow down through the confining layer via the well annulus. (Water can not 
flow down through the well itself since it is screened below the confining 
layer.) This is an undesirable situation, in that contaminant could reach the 
lower aquifer at a higher rate than would otherwise occur. 

The drainage through well 4 creates a cone of depression that extends nearly 
ZOO' and forms a groundwater divide between wells Band E. The normal 
direction of groundwater flow in the upper aquifer should be toward the 
river. However, this is reversed in the area between well 4 and wells A and 
B. The actual shape of the cone of depression can not be determined since 
there are no wells closer than 150 feet from well 4. 

Conclusions 

Well 4 was improperly installed in that it connected two aquifers which are 
separated under natural conditions. The result is a depression of the water 
table around well 4 and a reversal of the normal groundwater flow direction. 

Sealing the annulus of well 4 would stop drainage from the upper to the lower 
aqul fer. 

Installing additional monitoring wells clc)ser to well 4 would enable better 
definition of the cone of depression and \,ould allow recovery of the upper 
aquifer to be observed. Without this, the success of the sealing operat10n 
could not be verified. 

Recomnendat10ns 

1. Seal the well 4 annulus. 
Z. Install additional monitoring wells closer to well 4 to verify that the 

well 4 annulus has been sealed. 

Attachments a/s 

FLP/ch 
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Century Environmental Sciences 

June 4, 1986 

Hr. John Denham 
Time Oil Company 
2737 W. Commodore Yay 
Seattle, Washington 98199 

Dear Mr. Denham: 

Century Environmental Sciences (Century) Is pleased to transmit 
herein to Time Oil Company (Time) the results of chemical 
analyses performed on groundwater samples obtained from the 
Portland facility. 

BACKGROUND 
In early 1986 Time installed a monitoring well network at this 
facility. Subsequently, Time retained Century to measure static 
water levels, purge the wells and obtain groundwater samples 
using EPA approved sampling protocols, and analyze the samples. 
The results of this investigation are discussed below. 

FIELD ACTIVITIES 
Prior to monitoring well purging and groundwater sampling, 
Century obtained static water level measurements in the Time 
monitoring wells. These measurements were performed in 
accordance with EPA approved procedures. 

The following results are identified by the letter designation of 
the well preceeded by either MV (monitoring well) or UP (well 
point): 

RESOLTS 

VELL 

UP-A 
UP-B 
wp-c 
UP-E 
WP-F 
WP-G 
MU-4 

RO. STATIC VATER LEVEL 
(FEET BELOW TOP OF CASI.C) 

13.65 
13.70 
8.90 (Filled with sand to 9.20 ft.) 
12.90 
13.00 
Dry 
18.98 

-1-

One S.W. Columbi~ Street Sulle 1222 t'oImnd. Oregon 97258 ~ 15031224-4]]4 . 
Century En"lfon~tli Sci~~ C~tury ~t Engineoering Corpor~ion Century Testingl.Abot~tOfI~. Inc:. C~tUry ~t De-v~I~n( ')e<v.ce\ 

POftI~nd ~nd~. ()fep1 ~ ~ Puco. WUhington Boz~.n. Mon"~ 

BZT0104(e)012454 



Attachment 1 contains the laboratory report for this 
investigation. Analytical method 8270 described in the EPA 
publication SIJ-846 ("Test Methods for Evaluating Solid IJaste") 
was utilized to analyze the Time groundwater samples for penta 
concentration. This method is equivalent to EPA method 625. 

Century appreciates the opportunity to complete this 
Time. If you have any questio~s or comments regarding 
enclosed herein, please do not hesitate to call me. 

Yours truly, 
CENTURY ENVIRONMENTAL SCIENCES 

Sam Rothermel 
Environmental Engineer, Hydrogeologist 

SR/js 

-3-

work for 
the da ta 
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Century Testing Laboratories (CTL) provided Century with 
appropriately preserved sample containers. Three well volumes of 
water were removed from each well and well point prior to 
sampling so that native aquifer groundwater was sampled as 
opposed to standing well water. In order to purge the wells and 
well points, a temporary water treatment system was designed to 
dispose of - the purged groundwater. Essentially, this system 
involved partially filling a 55-gallon drum with 75-pounds of 
activated charcoal. Activated charcoal has been proven to be 
very effective in treatment of Penta contaminated groundwater. A 
discharge hose was attached to th,e bottom of the 55-gallon drum 
and the pre-treated groundwater was directed to the sanitary 
sewer. A pump was utilized to purge the four-inch monitoring 
well. Groundwater was discharged directly from the pump line 
into the treatment drum. The remaining wells were either pumped 
using a small, nitrogen activated sampling pump (for the 2-inch 
well points), or bailed using a J/4-inch outside diameter (OD) 
39-inch long stainless steel bailer. Groundwater from the 
smaller pump and bailer was discharged temporarily into a 5-
gallon bucket and subsequently poured into the treatment barrel. 
After each well that contained groundwater was purged and the 
static water level was allowed to recover to near its original 
level, the samples were obtained. The pumps and bailer were 
steam cleaned between wells following sampling. 

Dates t times and locations of salDpling were documented on the 
sample containers, on a field log farm and.on the sample chain of 
custody form. Samples were immediately chilled after they were 
obtained, packed and shipped to· CTL on the last day of sampling. 
Chain of custody documentation accompanied the samples. The 
chain of custody form documents each individual who was in 
possession of the sample from the time they were obtained to the 
tIme they arrived in the lab. Chain of custody aids in tracking 
sample possession and assures that the samples were not tampered 
with enroute from the field to the lab. 

VELL NO. 

VP-B 
\.1P-E 
\.1P-F 
1'1\.1-4 

PEHTACBLOROPBEBOL CORCERTRATIOB 
(In as/l or ppb) 

2.6 
(1.0 

1.4 
6. 1 

-2-
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Century Testing 
Laboratones, Inc. 

Hay 21. 1986 

John Rudd-ick 
Century Environmental Sciences 
One S. W. Columbia. Suite 1222 
Portland, OR 97258 

Dear John: 

Here are the Penta results from Time oil: 

. -Pentachloropbenol conc • 
. ,\1&/1- (ppb) . 

WP-B 
HW-4" 
WP-E 
WP-F ..... -.' 

If you have any·questions. please pbone. 

Sincerely. 

CENnJRY TESTING LABORATORIES. IRC • .-

Wal ter F. Burns .. 
Or&anic Chemi8try~Supervisor 

_. ~ '_'~_':'j;''' .'~""'L ::-... • 

WFB:Ut· 
. . -' .......... -

.~-.~:~ ;=··~::I~~'· 
.. -:':..: , . 

2.6 
6.1-. 

<1.0 : 
1.4 

P.Q BOX 1174 • IIN>. OR CJl709. (S(J]J 382-6432 
Water· Feed· Sois • CalstruttDl MRrials • General AnaJytDl ~ 

lAy 22198& 

;". 
.0, .. _ 

~ 

.,.:-. -.-t-., 
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ATTACH!f!lfT 1 

GROUNDWATER AIALYTICAL RESULTS 
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Century Environmental Sciences 

July 7 , 1986 

Hr. John Denham 
Time Oil Company 
2737 ~. Commodore ~ay 
Seattle. ~ashlngton 98199 

Dear John: 

Attached is a copy of the report of field sampling and analytical 
results for groundwater samples taken at the north Portland 
terminal. The only detectable concentrations of 
pentachlorophenol in groundwater was at ~ell "I" located to the 
west of the warehouse building. The pH of the groundwater at 
this site was 5.74. 

According to comments made in the Tuesday, March 11, 1986, 
Federal Register, Volume 51, No. 47, Page 8361, the EPA has 
proposed water quality criteria for pentachlorophenol. The 
criteria for fresh water aquatic life for pentachlorophenol 
indicates that the four day average concentration in parts per 
billion of pentachlorophenol which should not unacceptably affect 
fresh water aquatic organisms and their uses, may be calculated 
by an e qua ti 0 n bas e d on the pH 0 f the g r 0 u n d w ate r • A sec 0 n d 
equation is given to determine the no-effect concentrations for 
one hour average values as well. 

Based on these equa tions, the four day average concentra tion at 
pH 5.74 is 1.49 parts per billion. The one hour average 
concentration limit is 2.36 parts per billion. On this basis, 
the detected concentration in Well "r" is below the one hour 
average concentration limit cited above. The one hour 
concentration lim.it rather than the four day average limit is 
appropriate since this VeIl "r- valu,e of. 2.2 ppb is a single 
sample result. 

I hope the information provided in this report is helpful to you. 
Should you have any comments or questions, please don't hesitate 
to contact me. 

Sincerely, C U ~N;711:& SCIENCES 
RUd~1 ~ 

Scientist 

Enclosure 

One s, W. CoIumbY Stlft't Suite 1222 POttt~nd. Orqon 97258 . Phone ISOll 224~1)'c 
C~lury Environ"-'t~1 Sciences C~tury ~ ["Wi_ins Corpor.-ion CentUry Tesrins l~bor~ories, Inc. C~tury ~ ~I~I ~rv.<e~ 

Portl~nd M>d Bend, Orqon SpoQM ~nd PH(:o. W~jngron 8oz~n, Monl~n~ 
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Property No.: Q~-'l '2, Name and Address: Nt;) "-;'r\N):-'\.G..\ 
<-

Sampler: 7;cc-cl. ?('vk·/ 1).002- 1) ~u/"yG~c! 
~ ;; 

Date and Time: ---,S;"I-I-I.Cj-l-I...J.gl..!G..~---1.1:..::~2.SPa&L.----- ...... ?t..-.!::::o:...,:(_J...-:../.::,:l •. ~,(~ ... I_. ---=():::.-:..' ~-!.-____ _ 

ITEM SAMPLE HUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

03 -12. 2;, - 4A 
03 -IZ?, ~ '-(~ 

DESCRIPTION ITEM SAMPLE NUMBER 

wetl tl:.t( wc.~,. 11 

t J t (I Jtlt We, L .. (I.! clli.~.fJ 12, 

13 

14 

15 

16 

17 

18 

19 

20 

DESCRIPTION 

Laboratory Name and Address :.J.(c.:::j/u.o:....(:::. .. :.;;: .... !..l~ ... ,;..;;'-J :..e...LI.)s...:;~·.l:..l,...:... -=s:..::(~:)..J-___ ~ __________ _ 
_________________________________ Phone NO.:_(~~) ____ _ 

_______________________________________ P.O. No.: 

J 
CHAIN Of CUSTODY RECORD 

pb~~ Z. :;J~ . ,- ~ //'/ ' i ,. 1./' - J 

f-~-r-..;..-~-=-.J.----'_.;:;.c;.,.~,._---- ,-,' i I '. "'- / ." .... ~.' ........ 
70<"- I\IW It .............. ,/ 

Re 11 nqu shed By Received By Date 8r J1me 

Relinquished By Received By Date & Time 

Relinquished By Received for Laboratory By Date 8r Time 

TO BE FILLED OUT BY LABORATORY: Sample 10 Numbers: ____________ _ 

Person Performing Analys1s: _______________ Analysis Date: ____ _ 

Methods Used: 

final Disposition of Samples: _____________________________ _ 

'
V . IMPORTANT: Return original completed Sample' Lot] and analysis results to Time Oil Co_ 
~ 2737 W. Commodore way, Seattle, WA 9B199 Attention: John P. Denham, Environmental 

Manat]er (206)285-2400 

BZT0104(e)012460 
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TIKE OI'.L co. 
SDKKARY OF FIELD AND ANALYTICAL RESOLTS 

GRODNDWATER SAKPLING AND ARALYSIS 

Sampling procedures meet EPA Pub. S~846. 

Time Oil groundwater samples ~ere analyzed by GC/MS using EPA 
Method. 
The submitted sample from well No. 4 contained an insufficient 
amount of material for analysis. 

WELL NO. STATIC FIELD 

A 

B 

D 

E 

F 

H 

I 

QA/Qc 

Field 

2 

River 

~ATERPh 

LEVEL 
(FEET) 
(5-28-86) 

13.17 

13.16 

12.52 

13.65 

13.90 

9.31 

12.89 

(Duplicate B) 

Blank 

15.00 

18.52 

6.56 

6.29 

6.49 

7.70 

6.73 

6.32 

5.74 

PENTACHLOROPHENOL 
mg/L (ppm) 

(1) 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

.0022 

N.D. 

N.D. 

NOTE: (1) Samples collected on May 28, 1986; 

STATIC 
~ATER 

LEVEL 
(6-5-86) 

12. 15 

13.18 

12.65 

l3. 75 

13.93 

9.46 

13.02 

15.11 

14.54 

, Laboratory analysis reported on June 9, 1986. 
Detection Limit of 002 ppm. 

BZT0104(e)012462 



Federal Register I Vol. 51. No. 47 I Tuesday. March 11. 1986 I Notices 8361 

ReguLatory flexibility Aaalysia 

Pursuant to the Regulatory flexibility 
Act of 1980 (5 US.c. 601. ~t s~q.) each 
agency. when required by 5 U.S.c. 553 to 
publish a proposed rule. is further 
requtred to prepare and make available 
for public comment an initial regulatory 
flexibility analysis to dp.scribe the 
irr:pact of the proposed rule on small 
enhtjes.m tbis instance. the proposal 
relates to nonregulatory services 
provided by Western. Under 5 US.c. 
601(2}. a proposal with particular 
appMcabllity is not considered "a rule" 
within the meaning t1!e Act. Since this 
proposal is of limited applicability and 
is being set in accordance with specific 
regulations and legislatiou under '{ 
particular circumstanc~. Western 
believes that no flexibility analysis is 
required. 

Determination Under Executive Onier 
12231 

The Department of Energy hal 
determined that this is not a major rule 
because it does not meet the criteria of 
section 1{b) of Executive Order 12291. 46 
fR 13193 (February 19. 1981). Western 
has an exemption from sections 3. 4. and 
7 of Executive Order 12291. 

Issued at Coldel1. Colorado. FebrwlfY 24. 
1986. 
WiJUm IL Clald
Administrator. 
(FR Doc.. .... 717 Filed 3-1()-86; 8:'li &,"11) 
8IUJIIG c:ooc .. __ 

EN~ONMENTALPROTEcnOH 
AGENCY 

( OW-RU.-29.1-a, 

Management Advfaory Gtoup Medng 

Under Pub. L. 92-483. notice i. hereby 
given that a one and a half day meeting 
of the Management Advisory Group to 
the EPA Constzuction Grant Program 
(MAG) will be held 00. March 26-27. 
1986. in Washington. DC. at EPA 
Headquarters. 401. M Street SW~ 
Washinllton. DC ~ The meeting 
room waU be Conference Room %. at the 
F.PA Washington lnfonnatioD Center 
located on the ground noor of the 
Waterside Mall area. The tim. of :he 
meetins will be 9 a.m. to 5 p.m,. on 
March :6. and 8 a.m. to 1 p.m. on March 
27. 

The principal agenda item will be 
work on a MAG report on compliance 
and operation and maintenance of 
publicly owned wastewater treatment 
works. specifically on recommendations 
to be: made by MAG. The agenda will 
also include briefings and diacu •• ions 
on othes topics of current or future 

interest to MAG. Any member of the 
public wishing to make comments is 
invited to submit them in writing to the 
Executive Secretury at the meeting. 

The meeting will be open to the 
public. For additional information. 
contact Georgette Brown at (202) 382-
5859. 

Dated: March S. 1!!J8S. 
Edwin L. JobDsol1. 
ASSIstant Admmistratar far WaUr. 
(FR Doc. 8&-S243 FiI.ed l-l<l-M: 8:45 am) 
K.UNa coot: ~. 

(OW-FRl.-29It-.l) 

Water OuaUty CrH~a; Ambient 
Aquatic Ufe Water Ouallty Criteria 
Documents 

AGENCr. Environmental Protection 
Agency. 
ACTION: Notice of request for comments 
on ambient aquatic life water quality 
criteria documenu. 

SUMMA"r. EPA announces the 
availability for public comment. and 
provides summarie, of four ambient 
aquatic life water quality criteria 
documents. When published in final 
fonn aCter the n!view of public 
comments. these water quality criteria 
may form the basis Jor enforceable 
standards. These criteria are published 
pursuant to section :304(a)(1) of the 
Clean Water Act. 
OAn: Written comments should be 
submitted to the person listed directly 
below by May 1%. 1986. 

FOft FUIn'HE" fN,.ORMATIOH CONTACT:' 
Dr. Frank GostoIrulki Criteria and 
Standard. Division fWH-585}. U.S. 
Environmental Protectjon Agency. 401 M 
Street. SW ~ Washington. DC 20480. 
(202) 245-3030. 

A vailabiJity 0/ Document6 

1. Ambient Water Quality Criteria for 
Aluminum. 

Z. AmbIent Water Quality Criteria for 
Chlorpynfos. 

3. Amblenl Water Quality Criteria for 
Nickel. 

4. Ambient Water Quality Crileria for 
Penlachlorophenol. 

SUPPl.£M£HTARY INFORMATION: 

Background 

Section 304(8)(1) of the Clean Water 
Act (33 US.c. 1314(a)(111 requires EPA 
to publish and periodically update 
ambient water quality criteria. These 
criteria are to reflect the latest scientific 
knowledge on the identifiable effects of 
pollutant. on public health and welfare. 
aquatic life. and recreation. 

EPA has periodically issued ambient 
water quality criteria beginning in 1973 
with the publication of the "Blue Book" 
(Water Quality Criteria 1972). In 1976. 
the "Red Book" (Quality Criteria for 
Water) was published. On November 28. 
1980 (45 FR 79318). EPA announced the 
publication of 64 individual ambient . 
water quality criteria documents for 
pollutants listed as toxic under section 
307(a)(1) of the Clean Water Act A 
document addressing %.3.7.8-
tetrachlorodibenzo-p-dioxin (TCDD) 
was announced on February 15. 1984 
(FR 49 5831J completing the coverage of 
the 65 priority poUatants listed in 
307(a)(1). Nine ambient water quality 
documents. including revision of seven 
of the 1980 documents. were released on 
July Z9. 1985 (SO fR 30784) •. 

Today EPA i. announcing the 
availability for comment four proposed 
individual ambient aquatic life water 
quality criteria documents. Two of the 
documents. nickel and 
pentachlorophenol upon final 
publication. will update and revise. 
appropriate section. of the 1980 criteria 
documents. The other two. aluminum 
and chIorpyrifoa. win addreSlJ chemicall 
which have not been covered before. 

The documents announced today will 
not contain information on the effects of 
these pollutanu on human health. EPA 
anticipates the release of water quality 
advisories on aluminum and 
ch1orpyrifo. to .pecifically address 
human health concetm. Advisories will 

This notice contain ... ummaries of 
four documents containing proposed 
ambient water quality criteria (or the 
protectiou of aquatic life and ita uses. 
Copies of the complete criteria 
documents may be obtained upon 
request from the persl)n listed above. 
These documents are also available for 
public inspection and copying during 
normal business honn at: Public 
Wormation Reference Unit. Us. 
Environmental Protection Agency. Room 
2404 (rear). 401 M St.. SW~ Washington. 
DC 20460. AI proVided in 40 CFR Part 2-
a reasonable fee may be charged for 
copying service •. Copie. of these 
documents are also available for review 
in the EPA Regional Office libraries. A 
list of the proposed documents ,. 
presented below: 

• . also be issued to update the human 
health section of the 1980 ambient water 
quality criteria documents for nickel and 
pentachlorophenol if a review of the 
available information indicate that such 
a revision is neceslary. Both the criteria 
documents announced today and the 
water quality advisories addreSlJing 
human health may form the basis for 
enforceable standards. when pubhshed 
in final form. 
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interest to MAG. Aily member of the 
public wishina to make comments '
invited to submit them in writing 10 the 
Executive Secretary at the meeting. 

The meetins will be open to the 
public. For additioMl information. 
contact Georgeue Brown at (202l38Z-_ 
5859. 

Dated: Mucb S. 1t1&. 
Edwill L JohDMa. 
Assistant Administrator for WG~r. 
(FR Doc. 1&-S243 Filed ':10-.: 8:45 amI 

(OW~L-2M1-C) . ~.-: .. 

Water Quauty Crfteria; Ambient 
AquatiC Ufe Water Quality Criteria - .: __ 
~ -"-:'-:--'-:~~I": ,-.- ,.' 

AGENCY: Environmental Protection 
Agency. . '-.' 
AmON: Notice of request for cOmments 
on ambient aquatic Ufe water quality 
criteria documents. 

I. Ambienl Water Quality Criteria lor 
Aluminum. 

%. Ambient Water Quality Criteria for 
ChIorpyri fos. • 

3. Ambient Water Quality Criteria for 
Nickel 

4. Ambient Water Quality Criteria for 
Pentachlorophenol .. 

SU~MEHTARY INFORMAnofC 

Backgro.und 

Section 304(a)(1} of the Clean Water 
Act (33 US.Co 1314(a)(1}) requires EPA " 
to publish and periodically update 
ambient water quality criteria. These . 
criteria are to reflect the latest scientific 

, knowledge on the identifiable effeds of 
pollutants on public health and welfare. 
aquatic life. and recreation. 

EPA has periodically issued embient 
water quality aiteria beginning in 1973 
with the publication of the "Blue Book" 
(Water Quality Criteria 1972). In 1976. : 
the "Red Book" (Quality Criteria for 
Water) wa. published. On November 28. 
1980 (45 FR 79318). EPA announced the 
publication of 64 individual ambient -.~! 
water quality aiteria documents fo~ . 
pollutants listed as toxic under section . 

SUMMARY: EPA annoonc:ea the 
availability for public comment. and 
provides summariea of four ambient 
aquatic life water quality criteria 
documents. When published in final 
form after the review of public 
comments. these water quality criteria 
may form the basia for enforceable -
standards. These criteria are published' 
pursuant to aection 304{a)(1) of the 
Clean Water Act. 

-.''- 301(a)(1) of the Clean Water Act A .-. 
document addressing 2.3.1.8-
tetrachlorodibenzo-p-dioxiD [I'ClD) 

DATE Written colDDU!Db Ibould be 
lubmitted to the person listed directly 
below by May 12. 1986. 
1'0" flUln'H'" INFORMATION CONTAC"r. ., 
Dr. Frank Gostomski. Criteria and 
Stand.arcU Divisioa (WH-585). us. _ 
Environmental Protection Ageney. 401 M 
Street. SW~ Wuhiastoa. DC 20460. 
(20%) 24S-303Q. 

A rai/ability af Dacwnen,. . 
This notice contains aummari .. of 

was announced on February 15. 1984 
(FR 49 5831) completina the coverage of 
the 55 priority pollutants listed in 
301(a)(1). NIne ambient water quality 
documents. including revision of seven 
of the 1980 documents. were released on 
July 29. 1985 (SO FR 30784). 

Today EPA Is announcing the 
availability for comment four proposed 
individual ambient aquatic life water 
quality criteria documents. Two of the 
documenb, nickel and - •. ..': , 
pentachlorophenoL upon final .... ~ .... "'# 

publication.-wtll update and revise 
appropriate sections of the 1980 cri~eria 
documents. The other two. aluminum 
and chlorpyrilo .. wiU addre .. chemicals 
which have not been covered before. 

The documents announced today will 
not coatain information on the effects of 
these poUutants on human health. EPA 
anticipates the release of water quality 
advilories on aluminum and 
chlorpyrifos to specifically address 
human health concerns. Advisories will 

four documenb containiq proposed 
ambient water quality criteria for the 
protection of aquatic life and ib 111 ... 

Copies of the complete criteria 
documents may be obtained upon 
request from the person listed above. 
These documents are abo available for 
public inspection and copying during 
normal business houn at: Public 
Information Reference Unit. U.s. 
Environmental Protec:tlon "seney. Room 
244M (rear). 401 M SL SW~ Wuhington. 
DC 20460.. AI provided lD 40 CFR Part 2-
a reasonable fee may be charged for 
copyins servicea. Copiea of these 
documenls are alsc- available for review 
in the EPA Regional OfDce libraries. A 
list of the proposed documenltl ia 
presented below: 

, . also be issued to update the human 
health section of the 1980 ambient water 
quality criteria documents (or nickel and 
pentachlorophenol if a review of the 
available information indicate that such 
a revision is necessary. Both the criteria 
docwnenltl announced today and the 
water quality advisories addressing 
human health may form the basis for 
enforceable standard .. when pubftshed 
in fmal fonn. 
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TIllE OIL CO. 
SOIlMARY or FIELD AND ANALYTICAL RESULTS 

GROONDVATER SAMPLING AND ANALYSIS 

Sampling ~rocedures meet EPA Pub. SV846. 
Time Oil groundwater samples'were analyzed by GC/MS using EPA 
Method • 

. The submitted sample from well No.4 contained an insufficient 
amount of material for analysis. 

VELL NO. STATIC FIELD PENTACHLOROPHENOL STATIC 
VATER Ph mg/L (ppm) WATER 
LEVEL (1) LEVEL 
(FEET) (6-5-86) \VI 

wr ::fU.v (5-28-86) f3:,1e,J --------------------------------.-------------------------------
A 113.'i7 13.17 6.56 N.D. 12. 15 8Y.ft 

B S~.~7 13.16 6.29 N.D. 13.18 53.;? 

0 ~5.~( 12.52 6.49 N.D. 12.65 ~5".z.f 

E ('9.01 13.65 7.70 N.D. 13.75 g '(I iJ~ 

P g 1(. () 7 13.90 6.73 N.D. 13.93 g'l.d '( 

B !$", '{ tf 9.31 6.32 N.D. 9.46 g;-.z,"{ 

I g),11 12.89 5.74 .0022 13.02 8 Y. 'I fJ 

QA/QC (Duplicate B) N.D. 

Field Blan.k N.D. 

2 15.00 15.11 

River nffJ 18.52 - 14.54 8 (,7 (, 
-------------------------------_._-------------------------------
NOTE: (1) Samples collected on. Hay 28, 1986; 

Laboratory analysis reported on June 9, 1986. 
Detection Limit of 002 ppm. 
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eSfablished if adequate justifications is impractical. in which case one must rely Concentration (CMC) design flow and 
provided. on a steady·atate model. The Agency 7QS or 7QI0 for the Criterion " 

Ute of criteria for developing water recommends the interim ule of lQS or Continuous Concentration (Ccq design 
quality-based permit limits and for lQ10 for the Criterion Maximum flow in ateady·state model for 
deSigning waste treatment facilities . Concentration (CMC) design flow and '- unstressed and stressed systems 
requires selection of an appropriate 7QS or 7QIO for tile Criterion n:spective~y. These ma!t~rs are . '. 
wasteload allocation model Dynamic Continuous Concentration (CCC) design dlScus~ed In more detat! In the . '; 
models are preferred for the application Dow in steady ... tate model for Techmcal Support Document for Water 
of th~se ~teria. ~mited data ~r other . unstressed and stl-essed systems Quality-Based Taxies Control (U.S. EPA. 
~onslde~aho~ ml~ht make theU' use " , respectively. These matter. are 1985). 
impractical. '" which case one must rely discussed in more detail in the Saltwater Aquatic Life: Saltwater 
on a steady-state model. The Agency Technical Support Document for Water aquatic organisms and their uses should 
recommends the interim use of lQS or Quality-Based Toxic. Control (US. EPA. not be affected unacceptably. except ' . 
lQl0 for the Criterion Maximum 1985). possibly where a locally important - ,:::-
Concentration (CMC) design Dow and . . . ~ . , .. - .... .pecies is very sensitive. if the four .. day 
7QS or 7QIO for the Criterion , .. ' 4. PentachlolOpheno/ ;':"""':.'- ;'. average concentration of . 
Continuous Concentration (CCC) design .. Freshwater Aquatic Ufe. Freshwater pentachlorophenol does not exceed B.l 
flow in .teady-state model for aquatic organisms and their uses should "gIL more than once every three years 
unstressed and stressed systems Dot be affected unacceptably. except . th d if th h 
respectively_ These matters are bl h I II. on e average. an e one- our . -'. 
discussed in more detail in the ..' possi Y w ere a 1lC8 y Important average concentration dees not exceed 

.pecies is very sensitive. if the four-day' 13 IL ili Ihr 
Technical Support Document for Water ._ average concentration (in ug/L) of .'. - "g more an once every ee .. :~.: 
Q I't Ba d T . Control (U S EPA. ... years on ilie average. ,..... · ... ·;.h:.,; ua I y- se OXlCS • • penlachlorophenol does not exceed the ' 
1985) The allowed average excursion . . -- ; numerical value given by .(1.005(PH}-5 

Saltwater Aquatic Ufe. Saltwater . .388) more than onc:e every three years frequency of three years in the ~ency' s 
aquatic organisms and their uses should on the average. and if the one-hour best sCientific judgement of the amount 
not be affected unacceptably. except average concentration (in I'SIL) does of time it will take an un.tressed system 
possibly where a locally important Dot exceed the numerical value given by to m:over from a pollution event in_· . 
• pecies is very sen~itive. if. the four-day. ,(1.OOS{pH) -4.908) more than once '. which exposure to these pollutants . -,;". ;'.'J. 
average concentration of rucke! does not '. every three years all the average. For .' exceeds the criteria. Stressed systems. 
exceed 7.9 f£g/L more than once .every .' example. at pH=~5.1.a. and 9.0. the for example one in which several 
three years on the average. ~d If the four-day average concentrations of' outfalla occur in a limited area. would 
0!lHour average concentration of ::. pentachlorophenoJue 3.2. 12 and 40 sl be expected to require more time for 

. ruckel does not exceed 11 f£g/L more :-:~. L respectively. and the one-bour .. ~ recovery. The resilience of ecosystems 
than once every three years on the ...• , .. average concentrati.ODl are5.L 19 and and their ability to reCover' differ , '--:-: - . 
average. _. ~ .. ' . 631'811.. greatly. however. and site-specific 

EPA recommends applying the criteria ' . fre b 
for metals using the total recoverable. The allowed average excumon • excursion quencies may e 
method until a protocol for the freque,!cy ~f ~ ,ears is the Agency s established if adequate justification is 
measurement of "acid-lOlubleH metala it best SCIentific JUdgement of the amount provided. . ' , 
approved. .. ' '''.' . of. time it will take an ~tressed ~y.tem Use of criteria for developing water 

The allowed 'average excursion . '. :':. to ~over from a pollution event lD.. quality-based pennit limits and for . :.j.~' .. 
frequency of three years is the Agency'. which expo.~ t~ these pollutants . designing waste treatment facilities .• 
best scientific judgement of the amount :. exceed. the cnt~ .. S~sed systems. 'requires selection of an appropriate .. ' .. :. '~. 
of time it wiD take an unstres.ed .ystem for example ~e an ~v~ch several wasteload allocation model Dynamic 
to recover from a pollution event in outfaUa occur an • ~ted are~ woul~ models are preferred for the application 
which exposure to these pollutants be expected to ~~re more time for of these criteria. Um.ited data or other 
exceeds the criteria, Stressed systems. . recoverr· ~e. resilie'nce of ~systems considerations might make their use 
for example one in which teveral . and thetr ability to rec:o.ver diff!" impracticaL in which ca.e one must rely 
outfalls occur iD a limited area. would. . patly. however. and &lte-specific '.. 00 •• teadY-ltate model The Agency 
be expected to require more time for ~on ~encies ~ay ~ . ." recommends the interim use of lQS or 
recovery. The re.ilience of eco.ystema esta~lished if adeqwlte Justification.. lQ\O for the Criterion Maximum 
and their ability to recover differ prcmded., Concentration (CMCl design flow' and 
greatly. however. and .it ... pecific U •• 'of aiteria for develoPins water 7QS or 7Q\O for the Criterion 
excursion'frequend .. may be . quality-bated permit limits and for' Continuou. Concentration (CCC) design 
established if adequate Justification fa designing waste treatment facilities flow in .teady-state model for 
pro\·ided.· requirel HlectiOD of aD apPropriate unstressed and stressed systems 

Use of criteria for developing water wuteload allocation modelll}'1Ulmic respectively. These matters are 
quality-based permit limits and for ,.odela are preferred for the application discussed in more detail in the 
designing waste treatment facilities of the .. criteria. Umiited data or other Technical Support Document for Water 
requires selection of an appropriate considerations might make their.... Quality-Based Toxics Control (U.S, EPA. 
wasteload allocation model. Dynamic impractical in which caae OIle must rely 
models are preferred for the application on a Iteady-•• ate model The Agency 1985), 
of these criteria. Limited data or other recommends the inte:rim·UN of lQ5 or (B Doc. 88--$181 Filed )-1~ 8:45 8ml 
r.::T1sidcrations might make their use tQIO for the Criterion Maximum ~ COOl _ 
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COFFEY LABORATORIES, INC. 
4114 N.£. l22nd Ave. 

PartIMd. OR 97230 £:U Phone: (503) 254-1794 

SRH Assoc~tes, Inc. 
Pige Two 

Attentionl Jonn RuddicK 

Sample Location: Time Oil Co., Portland Termlnal 

SAMPLE ID 

~-2 - Borin; 15. StW. Inside Warenouse 
5".- - 7".~ Below Concre~e 5-. - Borin; '5. S.W. Inside Warehouse 
7".04- - 9".- Below Concrete 

5.7 - Borin; '5. S.~. Inside warehouse 
10'4- - 17".· Selow Concre~e 

5.12- Boring .5, S.W. Inside Warehouse 
15"4- - 17".· S.low Concrete 

6-0 - Boring '6. W. Centra' Inside Warehouse 
3"5- - 5"5- Below Concrete 

6-2 - Borin; '6. w. Central Inside Warehouse 
5"5- - 7"~- Below Concrece 

6-4 - Borin; t6, ~. Centra' Inside Warehouse 
7"~· - 9"5- Below Concre~e 

6-7 - Boring '6,- W. Central In.ide Warehou.e 
10"~- - 12"~· Below Concrete 

6-12- Boring 16. W. Cencra' In.ide Warehouse 
15'5- - 17·~· Below Concre~e 

0-2 - Waste Pile. T-S. Duplicate of T-S 

REPORT CONTINUES 

September 3, 1986 
Log 'Aa6082~-F 

RESULTS 
-------
~.6 

< 1 

< 1 

( 1 

< 1 

< 1 

< 1 

< 1 

0.94 
3.0420 

ThlS reDor~ i. for the sole and exclusive use of the abov. CI i«nt. 
Sampies are retained a maXlmu. of 15 day. fro~ the date of thlS I.tt@r. 

BZT0104(e)012469 



COFFEY LASaRA TORIES, INC. 

SRM Assocat'es. Inc. 
P.O. Box 1400~ 
Po~~land. O~e90n 97214 
Attentionz - Jonn ftudaick 

4114 No£. ~ AYe. 
Par1Iand. OR 97230 

Phone: (SOl) 254-1794 

Analysis Requested: Pentachio~ophenol 

Sample L.ocation: Time Oii Co •• Pc:)~tland Te~minal 

S.ptembe~ 3. 1986 
L09 'A86082~-F 

SAMPL.E ID RESUL.TS 

J-O - Su~face-N.E. Tank Fa~m 
K-O - Su~;ac.-N. Tan~ Fa~m 
L-O - Su~fac.-N.W. TanK Fa~m 
M-O - Su~fac.-N.w. Tank Far. 
N-O - Surfac.-E. Tank Fa~m 

0-0 - Surface-N.E. C.ntral TanK Farm 
p-o - Surfac.-N. C.nt~al Tank Farm 
Q-O - Surfac.-N. W. C.ntra' TanK F:lrm 
R-O - Surfac.-E. C.ntral TanK Farm 
s-o - Surfac.-S.E. Cantral TanK Farm 

T-O - Surface-No C.ntrai TanK Farm 
u-o - Surfac.-W. Central Tani< Farlill 
v-o - Surface-S.E. T.nk F.r~ 
w-o - Surfac.-S. rank Far. 
X-O - Surface-Sf Tank Farm 

'(-0 - Surfac.-S. W. T.n .... Farm 
Z-O - Surface-N.w. Roadway 
1-$ - Borinq II. Warehou.e Loadin9 Dock. 

Surface Below Concr.t. 
1-0 - Boring II. War.house Loadin9 DOCK, 

3.~ ft. ~elo. Concr.te ,-v - Borlnq .~. SfW, In.ide Warehou.e 
.~. 3"4- - ~"4- 5e;0. Concrete 

Re.ults in m~ikQ 

REPORT CONTiNUES 

2.3 
2964 

0.7 
1. a 
6.3 

176 
7~.3 

620 
891 
736 

1600 
0.7 
~.O 

3~4 
44.6 

19 
~~7 

Thl. repo~t i. for the .01. and .xclu.ive u.e of the above client. 
Samp~ •• are retainea a maximum of 1~ day. f~om the aat. of this letr 
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4114 N.£. 122nd Aw. 
ParUand. OR 97230 £:U Phone: (503) 2$4-1794 

SRH A •• ocate.. Inc. 
Paqe Fo\.L1" 

Sample Locationa Time Oil Co •• POl"tland Tel"~ina) 

SAMPLE ID 

6-4 - Borin9 16. w. Central In.ide Wal".no" •• 
7'S· - 9'S· B.low Concrete (Duplicate) 

4-4 - Borinq 14. S.E. Wal".nou.e 
7'S· - 9'S· B.low Concrete (Duplicate' 

3-12- BOl"inq 13, E. Centl"al Wal"eho".e 
IS'S· - 17'S" Below Conc,.ete (Dupl1cate' 

6-4 - BOl"1nq 16. W. Cen,,.al In.ide War.hou.e 
7'S· - 9'S· Below Concrete (SpiKe) 

4-4 - BOl"inq 14. S.E. Warehou •• 
7'S· - 9'S· Belolll Concrete (SpiKe' 

September 3, 1986 
LOQ IAa6082~-F 

RESULTS 1 Recovery 

< 1 

< 1 

< 1 

399 101 

373 96 

Analyst. by .oxhle' extraction. capillal"Y CC/FID. EPA Meth04 eo~o . 

SMC / 9. 

This report is for the sole and exclu.ive u.e of tne above ciient. 
5a~p'e. are retained a .axi.um of lS day. from the da,e of tni. letter. 
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COFFEY LASORA TORIES, INC. 

SRH As.ocate., Inc. 
Paqe Three_ 

Attention: Jonn RudaicK 

4914 N.L122nd Ave. 
Portland. OR 97230 

Phone: (SOl) 254-1794 

Sample Location: Time Oil Co •• Portland Terminal 

SAMP1.E 10 

T-S - Wast. Pile. Feet BelOW Top of Pil. 
Q-S - Wa.te Pile, Feet Below Top of Pile 
0-1 - Borin9 .6, Duplicate 0' C-S 
~-O - BorinG .~. S.E. Warehouse 3"'- - '"'- ~elow Concre~~ 
~-2 - Borin9 .~, S.E. Warehouse 

",- - 7"'~ Below Concre~e 

~-~ - Borinq .~. S.E. Warenouse 7',- - S-~- Below Concrete 
~-7 - Boring .~. S.E. Warehouse 

~O-,- - 12'~- aelow Concrete 
.-12- BorinG .~, S.E. Warenouse 1",- - 17',- Below Concre'e 
3-0 - BorinG .3, E. Central Warehou.e 3"'- - ",- Below Concrete 
3-2 - Boring 13. E. Cen~ral Warehouse 

~',- - 7',- Below Concrete 

3-~ - BorinG '3. E. Central Warehou.e 
7"~· - 9"~- BeiowConcre~e 

3-7 - BorinG '3. E. Central Warehou.e 
10'~- - 12-'- Below Concrete 

3-12- BorinG .3, E. Central Warehou •• 1",- - 17',- Below Concre~e 

REPORT CONTINUES 

SeC)tember 3. 1 SS6 
1.09 'ASSOS25-F 

RESULTS 
-.=....::...:::.----

.~~~ 
< 1 

< 1 

< 1 

0.96 

, 1 

< 1 

< 1 

< 1 

.: 1 

< 1 

This report is for the sole ana exclusive u.e of tne above CI lent. 
Samples are retained a maximum of l' aays from the date of tnis .etter. 
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COFFEY LASORA TORIES, INC. 
4914 No£. 122nd Aye. 

Portland. OR 97230 2::U Phone: (503) 2~1794 

_~.; f; ~;~··:;,::·2·:"-! .. 
;:.Q. ~Jone 

~~~ ~5~o~~£te~ in=o~o~~~~~c 

= • C'. 50:< ! 4(H)5 
Pc~t~anc. Gregor ;72~4 

4tter-:ticn: _ C~ -, Rudd i ,=.: 

S ami:., ·L c,. C :·l -::;:. -: 2C b ...... : 
Samole Ccllectlon Date: 

SAMPLE NHME 

"'W-E 
Mw-F_ 
:'1w-r

M~-: 

:~I-o'-l.nd wate!-
J oM:-. '-.·..!.d ~ .. .:. t< 
':'ugL".S t 2°;'" : ?~.t:. 

(! • ()4 

\ ( •. 0! .. , 
- . '-" .. 

mg/L 
m<;;/; 
Ir.; /i... 

, (". (, 1 mg I L 
<. (I.t)i m;!L 

~. · co -,_I":' SG 
,=. · S'! 5i..i 
0:. 

co-· ._. , S....; 
,:. · .- !. SL 
~. -- =~~ · 

Pen:ac~orophenol analysis by extracti~n anc ~aOlLLarv GC!~!D. 
The =ymooi. "\" means less tha!"": and oenOtE~ :ione oetectec at Q!

acove the level indicated. 

Thl~ ~eoo~t for ~ne sols ar"lo 

5 i nce'"e: '.I, 

5:..:sar. :-:. :~t+';=" .. ·. 
-:·'-eslcent 

_ c Ius l .. e :...tse 
_ :na·'·.ltTlUIT :::~ 

aoe.: -;;T,ea 
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;-

. '-

SRM Assocat ••• Inc. 
P.O. Box 1400' 
Portland. Or.Qon 97214 

COFFEY LABORATORIES, INC. 
4114 N.£. 122nd Ave. 

PorUand. OR 97230 
~(503)2~1794 

S.o t emoer 3. 1 '366 
LOQ .A860€26-C 

Sample Locationt Tim. Oil Co •• Portland 

Sample Dat •• 8/2'/86 

SAMPLE tD RESULTS 

--------- -------
2-0 < 1.0 

~ 
2-2 < 1.0 

2-4 < 1.0 

2-7 < 1.0 

2-12 < 1.0 

1-2 < 1.0 

1-4 < 1.0 

1-7 < 1.0 

1-12 < 1.0 

Analysi. by soxhl.t .xc,.action. c:apillary CC/FtD. EPA M.thod 8040 

SMC/QS 

This r.corc is for tn. sol. and .xciusiv. us. of tne above Client 
Samp'.s ar. retained a maximum of 1~ days from tn. aace of tnis letter 

BZT01 04(e)01247 4 



4114 N.E. 122nd Aft. 
Portland, OR 97230 

2::~ Phone: (503) 254·1794 

~F.~ Ass==iatEE, inc. 
?J. E:x l.:.u,::: 
ro~ t i arl':, Or eg or. S:".214 

Ana!~SlS ~eCuEStea: 

?::5cJLT3 

:,e"'t~mcer :8. 1=2f 
Lc; .A,:,c·:;:?lE-F" 

A~ajvsl~ !;V exr~i':'lon. C.:::11I~""~ G:I1:'~::i arlo c~mca"":S,jr. Wlt~t sO:l.Jt;ons 

: f s t a'. r. ·:u r as, 

A='Prc·./e~ c .... 

~flr.-~ 
SUS~~ ~. Bril iantE, 
Mgr •• 0rganl: Laocratories 

SfJjC:' ; S 

5ince~~iv, 

$., ca.- M. C.J)o-.. 
Susan ~. COff~~ ~ 
rf"esiaenr 

ThiS "eo~r: is ~cr tne ~~;€ ana e~CIUS1~. use ~: :ne io=~e : ~~r:. 
S;.m~;es are ret2.:"'.E:~ ~ ma·,,~n,-!/T', Of i: ::~'IS from ~ne :;;~t. :f t",:; :e:~er. 
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Sr.!; ':'-sso::::latE3. ir.c. 
;;.0. i:ox 1.J.C'IJ5 
Por-t~andt O~egon 97214 

Attention: Jonn Ruda i ci-. 

COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland. OR 97230 
Phone: (503) 254-1794 

'4" 

5€o~emo€r- ~. 19313 
Log wASc-C·:?":·=--,j 

Analyses Requ£stea: Fentacnjcrophen~i (PCF~ and pM 

9/3i86. mgiL 0.':: = I' _. _. 
Mt..iA. 9/3/eS. illO " 0.01 mgiL 6.;- S.U. 

< jenotes -jess ~n~n-

• Ana i ysis bv extraction. Capl! I Clry CCIFir. ",OrEthoQ 604. 

Approvea bit Sinc~re\y, 

Susan M. Brillante. 
Mgr •• Or~anic Laboratories 

SMCig5 

s-.. "'.~ 
Susan M. Coffey. 
Fresic:i.ent 

T~lS repcr! lS ior the so~e ana exclusive use of t~e aoove cl lent. 
Sampies are retalnea a maXlmum ot- 15 days fro~ tne aa!e of tn15 ,etr 

BZT0104(e)012476 



j 

1 

-.: 
:: 
u 

~ • ~ 
" 1 
! ... .. 
A 

• • 
1 

-• ~ 
" i 
1. 
~ ... 
A .. • 
~ 

" J • c 

BZT0104(e)012477 



COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone:('03)2~1794 

October 1, 1986 
Log 'A860926-A 

SRH A5soci~tes, Inc. 
123 N.E. Thi~d/Suite 230 
P.O. Box 14005 
Portl~nd, Oregon 97214 

Attention: John RuddicK 

Analvsis Requested: Pentachlorophenol 

SAMPLE 1 D RESUL TS 

)(-0, 9/26 
0915. Soit 1200 mg/kg 

-Analysis by EPA Method 8040, capillary CC/FID. 

Appr·oved by, Sincere I y, 

~m.~ 
Susan M. Brillante, 

~ r1 Cih 
Sus.n M. c~f~l~,() 

"gr., Organic Laboracories PreSident 

SMC/gs 

This r.porc is for the sole and .xclusiv. u •• 0' ch. above client, 
Samples are retained a maximum of 15 days from the dac. of thiS letcer 

BZT0104(e)012478 



() 

I ... 

• 
j 
c 

j ... 
..... -• & 

-• ~ 
1 
! -.. .. 
• t 
"' I • c 

BZT0104(e)012479 



... ~ - ! I j " 1 ) I f -- ... .... 
• ;. .. • • • ~ 1 1 • • ] J --"'J~ ! 

,,~. • • 
~"" J J 

.. • .>~ • .. ... = 

~ 
..... ..... .. 
j j .. 

J .. 
~ 

~ 
~ 

.... .... .. 
f 

t 
• 

J I - ... 
J 

~ ~ ~ ~ ~ 
~ ~ 

I I 
.. ..... ~ ,'- ~ 
J 

--~"~~ ~ 1 y. 

~O~ J\. ... _~ Il..'Z [],." I"\:# 

~ j 
~ 1\'\ I~ l!" • 

: a ·1 _ .... 3. f'I\ 

~ j 
.... 

CoIC ! ... 

IJ I " ~ hJ i 
I ~ 

J ~ ! 
~ 

.. 
11 1'" 'i 

.. 

i·~ 
... c ~ - ;. 

Q !i 
1'- ~ ~ .. 

!& -"- ) .1 ~ .. t 

.1 
~ J~~ J • 1 • 

~ • 1 9 -i ):! ~ 
!A 

J ~ () .J ~ ) ~ J J 
U ~ .~ .~ .. - ... ... 

fIl ..... ..... - ...... 

J~ J 2 

g .; J .,-
J 't'Ia. - ~ -

• 0 
. 

Sf 
1-14.U. 

'!r 
I~ ~ ~ ~ ~ - .... .... 

Il~ t .. 
~ t <!! ~-- ~ 

I 2 ~ ~ :~ ~ I sr l~ 
, 

f~ 
... .. - - id. Ii ... ... • - ;. .. 

o J\ !~ 2 - ~ • , 
I • 

I~ ... 0 

~! j ";J 't ~ If:} ~ 0 IF "W .. - l l 3 I - ~ 1: Ie::::>-~- .. - c 

BZT0104(e)012480 



z 
C 
:: u 

- .~ '"- - 1-- --

~ ~7 ~ 
S ~.'!a ~ 
~~..:!.s: 

.~_~i~ 

~'''''J\-£ ~ib ~ 
" , ,\. 

• .! 
~ ,-.... 
~ 

& 

... • ~ 
" t 
~ -.. .. 
• 
~ 
~ 

I • c 

BZT0104(e)012481 



~ 

I 

-
~) 

.... 

Rf 
~ - l i , 

~ 

.I ~ 
'i 

f "' - .. 
• .... 
" 

;. 

~ 
• .. 
c 1 

~ 
. l' lit -• • ] f+ ... i -.. 

'4J.- a 

~ 
• 

~ -• J u 

! .. ~~ • • .. = ..... 
j ~ 

• 

~ 
• j •• j 

\)Q' u 
!! • -.... .... -

~ • • .. 

1 
• • 

I 
• c 

.. .... .... • · 
~ 

~ 
z ~ • , 

1 
;: 

0 J ..... 
u • 
&AI . 

1 & a: " ,. 
~ ~O:~"'1j ~ • . GIl •• .. Cl do. .. a """'- ... .. A A. a.. J t a i$ ."" I~ ~ ~ .~ 

........ ~ ~ 
~ ~ ~ • 0 ,.a' - .. 

( 

r , 

... • ., 
~ d .= 
u Is I. -I ..... -..... ..... ,- -- .... ~ ~ 

, .... ..... ~ ... ... • Uc -.. ~ -.. - ~ ~ : ~ 
0 .. ~ , 
z ~ 

J I 
• • - j l c , • :: I • .. • • -= t W • ~ 

f. • , , ·10 u· 

I~ • - . lit .. 
~ ~ 

J 
.~ 

.~ .... . c 

~l : ~ i' ;. 
U ") ~ ~ (; - 1 .,~ .. .... .. 

~ 
.. < ~ ~ ~, &.;. ~~ ~J 

. t 

I I 
.. 

cR 
;: .. :t ~~ ~l ~.: ~ ~ • • ~ 'l: '" '01 '" -i 

J\ 
.. ~ • J !! • 

~ • I , • I • I , C 
• • • • , , • ~ 

~ ~ 
, 

~ J ~ i: ! ~ J J 
1 .. .. y • • • .. • • w ~ • • c .. - .. ... 
~ 

..... ..... ..... 
'- l-i ~ ~ 

~ 
V\ =l a & 

YlCDII IIa.. 
A " 

~ ~ ., 

! i ~ 
_u.u. Io!o. 

l~ 
... ... - t • 

~ 
.~ ~ 

~ " i i ~ ~ ~ l'i 'e ! ~ ! ~ '!: j 
• 

I ~ ,~ r-. ! 
5~ 

~ 

~~ • 
~ - :: c: '1: l .. .... -- - ~ 

i~ 
~ 

i 
..... .... 

;~ 
.. · -.. - r-. 

"""" 
~ z .. 

2 - .. 
i ~ ~r~ 

.. 
~ 

• 
Q ~ a Q i a 

~ ~ ~ 
4) ~ Q 9 ~ 0 ~ 

Q <l ~ 
~ .. 

• ~ ~ N ~ I~ ~ • ~ • I ~ I 
&. ...... ...,j t ~ CB' c.I ." ~ J. )( J • 

~ • ,II ,--.. II: 

, 0. • • , \ . .. 

BZT0104(e)012482 



I 

I 

j 

, 
, \ , , , 

• 

j 
• • ; 
'.--1 • 
& 

..... 
e 
~ 

" i 
.j .. .... 

... e 
~ 

" i 
~ --• • .: .. .. 
I • a: 

BZT0104(e)012483 



J 

/ 

~""..J 
Q 

! 
Col .., 
a: ,. 
Q 

( 
0 ... ., 
::t 
U 

~ 
Z -c 
:: 
Col 

I 

.~ 

" ..... - ~ ! I J " ,.. I , Jt ~ - /.: t • ... 
i ,. ;. 

i~ c 11\ • It 1 
~ .J ~ j )~ -1 

I~ 
- .. 

'4J~ ~ if I • 
-i.,~ ~ 

• V\ '" • ;f+, J J 
v 

() • -'., • 

~ 
.. ... ....... --" j~ 

• 
j c ~. J 

~ 
v 
.! .. -

" " • 

f 
1 

... 
i 

I c 

... .... • .. 
z ; I 

;: 

~~/-i ....... I 1 ..... -• 
& • 

~ "0.., ~.b 'J ~ ~ ~ ~ ~ ~ ~ 
:! • ~ 

• 
d . = II 15 ..... - - ... " " • - - - -

i 
I ~ u. .. " " " ~ :~ ;t I I ) ... r: :- ~ .J' .. . " . .. 

~ 
I ~ ! '~~ 

.. 
~ --.. .. ;j ~ .... • ~! 

.. . · 
~ 

!f . . ~ ... ; . " 

~ ~ ~ Iw'\l : . ; " : .. : 

) I .1 .. 
J )( 

~ • ,. 
i~ 

, 
0;,0 

~ 
.. 

~~ 
~ 

9 " ~ • \. - : ~~ • 
~ 

t: .. o~ "" i , , . 
~ .. • , 

J ~i l it. l:~ •• J J .J ..... ~ ~.' .:"" 4 .", 

~ 
~ t; . .. '" ". .. - .. -"\ ~J \i "" "".s "! " " ..... -.. ...... 

J~ JI • 
...l ~ -l & i ... .. J -P""'"' - -.j YlCIJIIII ~ 

... 
~ I Q 

~ -
~ _14.U. 

~1 
~ I:- !~ ... -

I~ 
~} r.j~ - f • ~- ' .... 

l~ 
~ ,- ~ . 
" ~ ~ 

\~ 
, 

~ ~ \" ,g I I I ~ ~ I(~ ~ ~ it. ~ ;::. .. ... ~ ... 
~ ~\ .... ;- ... -• ,. 

I-. :.. .. ;. 
... ~ .. 

~ z _,2 i~ - ,.;..: n • ir" r- 1 :; 
~ 

-: 
~ 

i8 i- ~ '" IT ~ 

"\ 
~ ~ ~ 

l"- f I ....... ~ ~ :! :r 
~ I 

-,{' A -'\ ". • • Il C 

\ ~ ~, , 

BZT0104(e)012484 



• • ~ 4 • • 

:~: E:: • 
.. it 

• 
• • • • • • It 

.14 N.l. 122nd Awe. 
........ 01'17230 

Phone: (503) 254-1794 

.uMP ... I\iY ".-."£ Sf? Ii AsS() c..( +rz. 
, (I(lRE ~= _-I-/--:l2..~3iC--=/IJ=-.. l ___ ~c--It.._~_.....:S::..~~~2~3::..~.;::; F-tJRCHASEOFcDEF, "_--,V-L..IIoL...:It..=...6~!f<--=-___ _ 

.ODRESS ________________ ~I~~~O~~~~L-----~ L~8 ?RICE QUOT~" 1IIt~ __________ __ 
·!"7"Y/ST~ -;: ~,~~fl..h,,,..,,') tn'. 12lJfaU.i..ING ADDRESS, 

,TTE~TI~~ _____ )ur~MbJ~~ __ ia~_~~~~b~I~C~A6 ____ _ 

kr1~LI:. .. _:::: T I ON :JATE 1f / l.. 1 f lC'- tI~E DATE tk. At? 
4MFL';; ·_.;.::'CTED i=' :r: \C..vc.l>. <-IS: ~ELBVERE~ ev __ :r-~ll~~Gl~--------__ __ 
;.. :5::\; ~ • ",,··'::1.i75- (~. Eel':'.. :i'iS7r. u\:TIONS, SFEC I~l-C 11ETHU~ ET~) s 

Pl..±.. .&or vA- .1rO-jO (~"4J-K'i') 
a ••••• 4.~._ .••••••••••••••• __ ~ ........................................ ~ ••••••• 

-L,F .•. =:~:D&~~ :Tim.:M.~i~:~~.sl~ntnr;An~lys~~ r.G~~st.d ~ 

·---··----------~----·~~-11-:-~L-~-----------------------------fiJf~-~-
____ ~~~~C>-~!l':t~~!.~~-~h..l.~-----ef..~~-l~~--lig~-

· Pl\w-L ; '1'130- . : : ! ------------.- ------~-- --+- -~-- -.------------- ----------------------~-

--__ ~~~ .~e~_ -.:J",r~--
: tI.\ w -tJ-: ------------.. -
'~W :-r~ 

----~_ ... --:-~-
;~-\): ----.. -- - .... --.--

· "",-F-; ------ --_. --.... -
· IW\w-tt; ------. --

·,Ee LOG .. 

~iGO»~~ 
., , 

. 
. '-'DO· 

-~----.--

·1'5'0 - ... ----~--

:"00 - ----- ~--

_._!t1!! .. _ ... 
__ l6J~. __ 
_~l~~ __ 

.'; Jo 

--.-- --.------------ ---------------------+-
--.-~ --.------------ ---------------------.-

--~- --.-- ~~-----------------------------------.-

---~~~-------~-~-----------------------~-
--'?-. -+-- -_ ... --------- ----------- --------------.. -

--"..--------- --_ .. _--------._--------------
--.,.- --+--------- -------------------------~-

BZT0104(e)012485 



I 
I 

• • • • • • • 
. LIENT • 

ANALYSIS • 
REQUEST • 

• • • • • • • 

4914 filL l22ftd Aft. 
PorUand. OR '7230 

Phone: (503) 2~1794 

Of"PANY NAME S t+ R A ~,4:j,-< ,A; ( :'> TELEPHONE..l 3 2.. 00''>- j 

OORESS (l. > N to "\ ~ S".J { "t.-~b ~SE ORDCR. Vi (2. 6~<-
ODRESS PC; (1,(,t( ·1'1vo <:",,- LAB PRICE QUOTE. 1:',0 I ~{ 

n ) 
ITY/STATE/ZIP ,(OilT/._'r-'V'~ 0 i~ 9Zlv~"BILLING ADDRESS, 

TTENTION ,-a-e.- \? v~ht (~ 5~ L 

~ COLLECTION OATE C ~ it c. DUE DATE 1\ SA- ~. RUSH 

.'ltPLE COLLECTED ev 9 i=- _ ¥(i" Q -1 DEl..EVERED BY P , ... ", , t k 

~ I ENT COt1f1ENTS- (SPEC I AL INSTRUCT IONS. SPEC I FIe f'lETHOD ETC) 1 

fr ~ \... f.:,'1 f P1't zrn40 {s.,y ~"t'-\ 
(f)(y>I"t F",~\,~ - t)(CA-I WA-i\A.. oFF= A""" .s'~._\-T~ 

.•...........................................•..................•........... -
•• TD:Fi.\dID:Oat.:Ti .. IMedl~:Pr •• lcntnr:Analy.l. r.Qu •• t~ I 

~ --+-------+----+----+-----+--i-+-----+----------------------------------~+-· · ~J,L: oj • w .• ,~\ ~..l.~~ LL. 0 · 
_~~~A.:./3p.;.!--~2"!!~1~.!-~~~~.1j~t~!..tlL~.f>.!~h..-----------. . 

• • I • • I l j'1)~' , J) L..l . ____ .:~-~-~-~~~.:~~~~~-_.:~~!+~~~--JL-CL---------------------------~-
• ... I ,t:, fl;q. 2 t~ u.. p. ' 
'L.\0A.' " "'/1..1. ,\ • \I Al'-&!':" ·CtVl~('Htl,l~""IJCIV~.L- • _+~.:.~ __ .t.l.+----+----+ _ _+ll:t1-... -~_-+.-. ..J..,; ________ ~~J..J.-~------_-----.. 

--;!.V~L~h.!~_!!.u::!--.:~-!~~~;,-: ! .. __ LH.:. _________________ !-
I 1 J I 

----+-------+----.----~---.~-+-----+-.-~----------------------------~---+ 

----.-------+----+-----~.------+----+-----+-----------------------------------+, 

----+-------+----+-----+.-----+----+-----+-----------------------------------+. 
----+-------+----+----+-----+----+-----+-----------------------------------+. 
----.-------+----.----+~---+----+-----+-----.. ---------------------------+-
,------------------------... _-------._-------------------------------------_. Lab. t 

______ .:as 

• ____________________ ••••••••••••••••• _ •••••• _________________ a ____ 2=~_22-

~8 LOB • ,_, .:"(' lj y':;J - J :LOGGED IN BY, :OATEr : TIM. 

BZT0104(e)012486 



• • 
__ :t:.::. 
~I"'ML.. . ~ 
r .. C:\JU;- ~ 

t. • .. • 

• .. 
• 

COffEY LA80RA TORIES, INC. 
4114 fU. 122nd Aw. 

.......OftW2lO 
....... (503) 254-17M 

:ul":.~ ,.;.,.., .- .S f? rl A ~ .. ~C)C (A-rf ~ 

'''''L.'~'!'''.:i:' ;, ._1.1- ~ &.t ( }~ S/~ z-~o ~uRCHASE O"OE~ • __ ~~~~~~.~~~~=-__________ __ 
:"ljt;;;E~S ?a In ~ , jCJ<J!? i...~8 PKICC: QUOTE: • "O~ h--, ... ,-

} 

ATTENTl~l. 

UHTE~1~/~~~iJ~~~~ ____ ~RUSH ______ __ 

~£LIVERE~ cy _____ :r~*~R.~ ____________ __ 
...... ----_." '-.··.·:::,h;::.-(;..-ECI ... __ 1 ... S~·t" :':TIONS, S~C;CIF1C 11E:Ttiuu ETC) I 

f\I\,"T "'c r+~"'o I'rtlN44- ~"tltt fs"OC{O (.,j.w.J ¥4/J.) 

... ~ ..... - ..........•..............•.......•.•..•..........•......•....... ~ ... 
• :.. .• r ~ .:~.t .. Time- r1i.-:1.? •• • •• ic:n~nl'" ;;'n .. iys~3 I"'.q~ •• t.d --.... -_ .... --------.,.-------.. ---~----.. -'f'C--.------------------------------.. 

_____ ~!:J~ '-1 ... ~~~!~!M ... ~ _-r'!~!jz;;.,!-.P-~,D-~-1Jj~~Q)------; 
_______ Lj-1. __ ~1.'::1. .. !~ .. _ .. __ . ___ ! ____ ~----- ___________________________ ; 
__ . ___ ~-~ - o __ ... 2::~ ... !.~1.~ .. __ __._ ---r---- ---------------------------1 

= ~-O lOX> 
-----~--. --~- --~------- --.--------- ---------------------------1 

: L-o -----.--, .... --~- --~----- ----------------------------~ 

-----.-- .. --~-
; M-o /055' ------- ,._- ---.------- ----------------------------~ 
: N-D . -_._-.--- "as -- ----- r-·· ---..----- ----------------------------~ 

___ ._~_fj- O ... ~ _ ___ .1\.!9_~ __ ---.---- -----------------------------. 
f -0 -l~~_ .. __ --.--... -- ------... 

. Q-O rJU) 
.. -~~:~, ~=_ac •• ~~,~ =~~~~~~ __ • ____ == __ ~= _= ____ 2~ ______ ==2~ ___ =2=.=._=_ 

~. ~~~~ ;c~/~~ tf~ .. __ l?if.~l~~~_ZB~ ;J.d. . _" I ; Y l. ..J11..,EN : :... .• 

. _ .I~~ED IN Cl1: :TIME.: 

BZT0104(e)012487 



• • -- .. '-. . 
.:.,'.:. .... ,. : -
i~c.~u~ • 

• • • .. 

TELEFMQ~~. __ ~~~~~'~~'~i~~=-~~~fr~~~'1L-__ ~ 
__ 1. l-----=.t,~..:lt;a.....a( __ }_·~_~ ____ ..::."';..:'...;t.=-...;z.;.; • .::;x>~_ ~~RCHAS~ O"OE~ • __ ~i~t~~.~~~~~ ____________ _ 

?Q /:n ~ I '1C~J';- i-riB PAICt:: CUOTe: • ......;{,~o_~--7,/~s~~.;.;;.:;.,.;:;,~\..::...... __ 

~: --: 15 -j ..... : - ---lBl.,.;o;.; .. :..;..-... r_'-";.;":..-...;.~;.......~O"-\..;fL=-""""'L..Z......,;;;1.;"'....l.'"1 ~ IU-lNU ADORESa. 

~TTENT4:",. SO~ G:u~i)r( If)" 

=.":,,.,,;, ... c. .=-~ T I.JN :".HTE __ ~7~/~K;..;"'=-__ tJ;JE UA TE 1 J 1. I )fc. RuSH ------

- _.. . - -eI -. __ - -' :...1. ; ::. - 1. 0::>. Co .... • .... ::. • : 

('\ "".,. A ~ rt~" D Itt 1 Nil '-

~~L'VERE~ ~v __ ~;JL~~*~g.~ ____________ ___ 

~":TIONS. ~i::CIF1C I1C:THClu ETC) I 

~'I "11- frOCfC (~v.J '~.J 

......... -, ....••..••....... ~, .............•............••.......•••.....•..• 
:,..,r : :~.t. .. Time M,,':l: .. • ••• c:n1.n ... ;':'nAi.Y5~~ ... eQ ..... ted 

---.. -- . . -. --~---.,.----... --- .... ----.-----.---------------------------------.... 
, __ ~k 9.-~!L~~1~}·L~~~_-r~!J:~.--e~~-{~~'f.Q)-- ' 

, ..s -0 ,,~) I 
-----.. -:- ..... -- -~- - ,--- . "P'-'" --------------------------... 

: ... -on» 
--.---~-:-. --.- --'.--'--- ,..-- ~-" -- --.--------- -----------------------. 
____ . _~.u..- Q_~_ 

:" -0 • _____ ,._._ -0 

; UJ-U -----.. -.... 

. X -0 '" -_._-4!p'--

11"10 -- ,.------- --.------- ---------------------------+ 
-~~------- -------~------------------~ 

uSb 
-~----,-- --~- --.-~----- ---------------------------~ 

_.L~ . -"v-~ "- ---------------------------.-
. I 

___ 
- ... _.1JI., _9) ~r".~~ 1.'jf!(4pr . _~ • ___ ~__ . _ __ -t-

. --- - ..... .: --. .. ---~.-----~ ------------_._-------------------.... 
...... -...,.~.-----------.... 

_ .. - ~=.:.;=::a:._=",:.c:-:. _:. ... -:.a::-: ... ·::.;~ _____ c_~:1 _____ • ______ = ______ ='":= ____ a_=a=:a. 
:TIME: 

. -' 

BZT0104(e)012488 



~;\i" ... - * 
F;~~l.·~ - '" . . . ' . . . 

. 5 R. ti 

~TTENTI:"'I .. 

4114 ru. 122nd .... 
ItwUMd. CIt 17230 

Phone: (503) 254-1714 

PJRCHA~ OROE~ • ___ V~t~~.~~_~ ______________ _ 

oiL' 72.',-/ ~IL..LING ADDRESS. 

[ljE UATE_1 .... 1_~..,./...;:>.t'~" ___ .RuSH ___ _ 

-£L. fEu ;;,., ~ l? ... \~,":'), (. ~ ~eLIVERE~ ~v ____ ;)L __ ~~~g, _________________ __ 

~ r.. -____ " I 

~ .. ~ ..... - .....•....•.....................••.....•.....•••••.....•••........• 
!:,..;' .- _ _ :':i:, .. ~. Tilft ... t1e:::l.!' ~ .• •• ic:ntnr;;.na'ly.~:i I'"ttq~ •• t.d 

. --... - ...... - - .. --~---- .... ---------... ----.---.-------------------------------.. 
-----~-,,--~-~!6-'i~~2~~?~~~~F!J-!-~--V!~~~-----LtL~':.0-~ 
--___ ~_~,.~.Q_~ _ __ '#"L~ .. __ _ ... __ ~ ____ ~---_-- __________________________ ~ 

; 4-,2- lioo -----.... - . --..-- __ 0.- ___ - ~ __ 

~ -~ ___ ___ -3. . __ ._ __ . _J!1!~ __ _ 
. ., (1 . '")- . _____ ..... _e.."". .. __ 1' ---Jj~.--
i 3-~ . 

-----... -... . --- op-
20'0 ------- .... _-

'3-~ . --_._- .... -- .. --.- --~ .. -.. 
___ .. _.:._ ~-7 

-==--=;.; 

--.----- -------------------~----~1 Hot. , I 
-------~----------- ---- 1 

--~-_+-.. -_P--~----- --~-----------------------1 

--~----- ----------------------------1 
--.----- ----------------------------~ 

_.-_____ _ _________ • ___________ -e 

-.----- ----------------------------. 

!~;c: ;TlME: 

• • 

BZT0104(e)012489 



( 

. " --. __ .;.t-. 

.,:.,,,.:.&-, . ~ 
F;c:.Qu~- -

e. " * " 

: u/":.- "",''If ( 

• 
• 
" 

4U4 N.I. 122:nd Ave. 
,.,...... 01117230 

fIhone: (503) 254-1714 

:EL~F~U~£. __ ~~~~~',-~~~.~~~4~c)~br~~~~~ ____ _ 

, ~~:..-.:~~...;:ll~~t __ ~Iif..--·l_~ ___ ~.:;.~.;.I.;:t..~ . ....;;.z....;-~....;O~_ ~~RCHAS~ ~OE~ • __ Y_~~2~'L~~~ ____________ __ .. .. ~... 
~-.i.,_.~::,:" .: 

?a b~ )&. I '1CJO~ i..~9 f'RIC~ QUOT~ • "O~ b .... , .. '" 
--------~>~----~~----------

_ • !"" __ e ... o;..;£~r.;.....;;~~_n.;.... __ o .... iL-=_' ..... Z ... l. ..... , ..... ' ~ IU-ING ADDRESS. 

ATTE .... Tl::...·" 

~~TIUN ~~TE_~~-~j~)(~~=-___ _ [I~ O;'TE ___ 1_1....;~..,..l....;:~:....;;;.C. ___ RIJSH ____ _ 

~.: fED ~. :::r- l? ~ \~I~' to '!: ~~'VER£~ ev __ ~;:r~~*~R. ________________ _ 

:.:'5:: ... 1 ~_· ... ·c: •• T~-(~. ~Clp-- __ .~S·i·: :":TIONS, S~~CIFIC ,~THUr.. ETC) I 

,",,,,.,. Actt-.c"'D I'tflIlJ44- 6 'I t11t (s"04.(O (~'4J &4/.) 

~ ... "." .. _ .....••..••....... ", ............•............•.........•...........• 
:.. .• r' ~. : ~£t. Time :'"1"":1: ',-.S; c:nt nr ; ':'nA 1 YS~!i r.Q~ •• t.d ,. ----. -_. . --.. -----,.------_. ---... -----..-----.-------------------------------+-

___ ~~~ __ 4 --~!1Jd.~J!:.~~~2~-.. ~_:.4..!~~!J>.f:L--.c..£.!~-~~J.------------ : 
_____ ~~--:-7.---~-- _ .. ~~~ .. --. __ ... _ --.-._----------------------------...... 
-____ ~~ ~J. 2:_ ... __ _ .. L'i~~ .. __ __.,. ______ ... _. __________________________ ~~ 
;.---.-~~~ 2: __ ... ___ ~1~ __ 

:T-.) : -----...,.-- .. , -- ... --
i _____ ~-~.- ~ __ ~ __ 

___ . __ ~-D-' _ .. : __ 

__ L.QQ,._ 

_ . 11!.r:,_ 
lOX> ----.-. 

y-~ ..... -_ _ _.!1z.!St • _ 

---,..-

--_ .... 

4-0 lfr!.-~. _ _ __ . 
.~~~.4 -~ _ ~:c-= .. :o fUr. ~. ~:~ 

-.- --~-----------------------------------~ 

--....-- -~-~---------------------------------.-

--.-- --.-----------------------------------.-
---.. -- --.;-------------------------7fh,=-~,~ 

__ ... _______ . _____________ ~~---:!2~_ 
• t ---

--.. -- --,.-_._--------------------------------..... 

~ .~.,.!2f?~ .~ .... 1~1~1~;..~ ......... ~~- b 

,~E· _ 

_ "':. L.~I.) .. : TIME: 

BZT0104(e)012490 



• • • • 
T -. 

---~. 
..:."'~'- . .: 
;;;~wu:: .; 

" ..... 

ATTENT!~c·. 

_ .......... -
:::. .... 1 .r L.:. 

~. 

• 
• 
• 

• • 

4114 fU.. 122nd Aw. 
......... att72lO 
. Phone: (503) ~17M 

f'.JRCHA5C: OFcDEf\ ._".;..\..:.12;;;;."£ • ...:"'.....:'-;:;;,,... _____ _ 

o jL , 7'L''-1 iHu..ING AOOR£sa I 

uJE UI4 TE 1 J 1. J ~c. RuSH 
--~~~,~~------~ --------

u~L'Ve:R£~ ev ____ ;dL~~*~R.c-____________ __ 

~_···i:.I .. TS-(~:c:CI;;., .• ,"5j·:-.:~TIONS, ~C:CIF1C I1C:THGD ETC). 
1'\"" ACri&..O"'D I'ttLNf)1- cS'l (Pit &"0'/0 (~w.J ,,£/1-) 

~ ........ -- ....••..•••.....• , .............•.......•....••.••.....•........... 
.. ~.;-.- : :~Al.. Tim~ :'1C-=1.: •• - •• ;c:nl.nr :':'n&i.ys~5 r~ ..... t.d --.. _ .. ' ... - ------- ~-------. ---~----.----.-------~--------------------.. . 'I c 1f'1.' .So • "'0.1. : 1 · 

____ ;_. -: I ._~:L=?~.!.~~'f ... __ .~._~~1.~ I,.!!; L"!!.~c..tt.~~llfL~LU~ _______ ; 

_____ ~~-~_ r~_~_ 
-_~ __ ~-1~ ~ __ ... _ 

}-o 
-----~-- - '--1'"-

: S-S -----.. -_. ... - --.--

_ ... a.LQ ... _____ ... _ 

_ .,.Ll_IT:._ 

_ ~1J,.J5:. __ 
_jJ5. ... - ___ ~-

. ____ ~s.-q-~-___ I2!Q,. _ ____ -

___ . __ ~X - .z_~_ _fl~~p_ .. ___ ~-

-- -.-:..~- '/. ..... - "~9-
_ .. _.~.> -7 ... _ 

.. S-"I~ 

--.-----
-..---------
--~--------

--~---------

--..--------
--~--------

-------- {j;:-:;' _____________ if ____ ~ 
• • 

----------------~----~. _________ ~-~~-~Cl1; 
-------------------------~ 

--------------------------~ 

-----------
---_._----------------------.... 

-=-. - -..::::=:. 

!I[~f 

!~ ... =:.:. _ .. :'O' ________ =2 ••• ==_c ___ ._~. __________ • _____ =· __ _ 

-.... =. L...Ju '. _ .• ~~£D IN ~l' J :TIME: 
.. 

. . , . 

BZT0104(e)012491 



• • 
:._: t:: 
':'1\;':\,- . ; • 

F~C.t.:!L'~ _ . . .. .. .. . 
TELEF·t-tON::: .. _"",£~'t):......c::'_..:2.::......::~:-.:l..=-!:O<!),,-,"&=L.....:1-=-=<..{L-__ 

'2.~ ltt. ~~ ~uRCHASE O"OE~ • __ ~V=l~~'~~~~~ ____________ __ 

~utRESS __ ~~~O~_~~~~~~/_j~c~X~~~>~-________ __ L~8 PRICE QUOTE .~~~O_~~,~~~S~~~'~~~~~ __ __ 

.: :7't /S ..... ;: ... £0-' T~ ~ 0 jL , 71.''-1 t;IL.LING ADDRESS. 

ATTEi'iTH .. r'4. SO!±:=, ~..., ~ 1)'('" It 

u~E UHTE 111. J ¥(. , KLJSH _____ _ 5':'11':"~C: " __ .~~TIuN ;:'ATE 

~€LIVERE~ ey ____ ;:r __ ~*~~~ _________ ___ 
.:._ ~:::~~T ~ _ ··.··.::.1~7S- (=:=-·C:CI;:'.. :'''is;·,...,~'':TlaNS t S .... c:CIF 1': 11ETHOu ETC) I 

(,(""",crt""" .. o I'ttt""4JL.. d" t,t,... &-0&(0 (.,,\tV &4./.) 

~- ••• ".'.-' •• " •••••••••••••• "#' •••••••••••••••••••••••••••••••••••••••••••••• 

... ;...r _ .~ :;':;.t. Timc-1'1e:-=l:.~ .-.Sic:ntnr ;Hn.i.y.~:a r.q ... ast.d 

. ., ~ ~ . ~ ~. .~~~: ~ ,. . U-
----... _ .... ---.-------...... ----------1-----.,----... -----------------.------It-----.... 
• ___ ~.r.-. .. -:-. - __ ~--f~ll--... -~~-~~~!'!.;JfJ>~:.--J.~"t~--~-'t--tL"L-~:t-Q l.L~~? ~ 

: :2 - C:' IriS'" fUN -----.-_ ....... ---~- - ,.----~-- ---. - ----------------------.-
;2-~ ------.- . . --~-

: 1- "/ 
-----~-- - ._-.--· ') , . _____ ~.6.:. __ .:_ 

; .2-Jl. -----,.-_.... --~-

· 1 - " -- .. - ..... ~-

· ,- "I --- .. -~- ~.-.-

__ ~.l~"t_ 

__ .:.~:t.f~ __ 
__ L1¥),. __ 

__ .L'1~ .. _ .. 

I"~o ---.. ---~--

--~- --..,--------- ----------------j?~~--~ 
-- .... - ~w'" : __. ____________ ~--__ -------_--_--f~_--. 
--~- --.p-------- .2 t 

_" IV ----------------- ----~ 

--... --------- -------------------~!~-~ 
--~ -- --.~-.----------

.R · IU' _w ------------------ ----~ 

--~----------
\'2..,~ : ---------- .. ------------~. 

.. -__ .. 1- -) _ ~}Q. _.4. __ , .•. ..:._~_ _ ________________ i __ ~~-
..".,-. ..: ... ==:-:-! -I 1::. --==:s~=.:~~.".;;;.-"=:=._ .. ,t=Ua! _____ == .. _===_= •• ___ :a ______ ==:a:. ___ c==s~~~!. 

. __ I ~..,ED I N if 1 I :~~E: ;TIME: 

BZT0104(e)012492 



PENTACHLOROPHENOL 

CONTAMINATION 

-AT 

TIME OIL COMPANY 

NORTHWEST TERMINAL 

12005 NORTH BURGARD ROAD 

PORTLAND. OREGON 

OCTOBER 1. 1986 

PREPARED FOR: 

TIME OIL COMPANY 
2737 WEST COMMODORE WAY 

SEATTLE. WASHINGTON 

PREPARED BY: 

SRH ASSOCIATES. INC. 

~ .... 
I" .. -

123 N.E. THIRD AVENUE. SUITE 230 
PORTLAND. OREGON 97232 

(503) 232-0824 

BZT0104(e)012493 



At the end of 
wit.h leaked 
(number F027) 
facilities in 

1985. t.he EPA advised Time t.hat soil contaminated 
PCP had been reclassified as hazardous waste 
and that t.here were currently no hazardous waste 
the U.S. that would accept this wast.e. 

Pend ing resolution of EPA/DEQ accepta ble d isposa 1 met.hods foe 
PCP contaminated soil. effort.s were direct.ed toward the 
determination of possible groundwater contamination. Fourteen 
wells were installed and developed during 1986. Two were 
subsequent ly c lased due t.o inef f icient opera t ion. Rema ining 
we 11 s have been repeated ly sampled and those samp les ana 1 yzed 
for PCP. Concentrations have not exceeded .044 ppm at the 
highest. reading. While well water analysis is scheduled to 
continue quarterly until the project is completed. to ensure no 
groundwa ter migration goes undet.ected. ther e appear s to be no 
real groundwater problem. 

Since there was no regulatory 
permit off-site disposal of 
initiated an assessment of 
Recommended actions are: 

relief in sight. 
PCP contaminated 

on-site remedial 

'Which would 
soil. Time 

alternatives. 

a. Select the "Surface Mounted Soil Washing" technique as 
t.he most. logical remedial approach. 

b. Perform bench scale and pilot level evaluat.ions. 

c. Determine necessary dest.ruct.ion st.eps of 
ext.ract.s. 

recovered 

d. Ascert.ain technical permitting and economic feasibility 
of technique for final disposal act.ion. 

e. Compare result.s wit.h repeat. st.ep by st.ep examination of 
next most. logical remedial approaches 'Which are: 
"Surface . Mount.ed Therma 1 Ext.ract. ion" and "In-S i t.u 
Thermal Ext.raction". 
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EXECUTIVE SUMMARY 

On March 1. 1967. Time Oil Co. and Koppers Company entered into 
an agreement wherein Time would provide certain labor and 
services connected. with the receipt. storage. handling and 
blending of specified woodtreating products. including 
pentachlorophenol. All products were owned by Koppers. The 
site se lee ted for this act i vi ty included a warehouse and tank 
farm on a small (70' x 70') portion of Time's 45 acre Northwest 
Termina~ located at 12005 North Burgard Road in Portland. OR. 

The operation started up and continued routinely until January 
28. 1981. Time then advised Koppers of its election to 
termina te the pro j ect ef feet i v~! March 31. 1982. the schedu led 
agreement expiration date. Various in-house inspections had 
indicated the possibility of soil contamination. Subsequent 
bioassay tes ts conf irmed the exis tence of pentachloropheno 1 in 
the soil adjacent to the warehouse. Both companies concurred 
to close the site. Operations ceased. Orderly phase out 
actions were established and begun. 

It is noteworthy that this entire closure effort was jointly 
planned and undertaken by the two companies to voluntarily 
correct what both felt may become a future problem. 

By February 1985. on hand product inventory had been blended 
off and shipped out. All tanks and piping had been cleaned. 
with cleaning wastes being shipped to Arlington. Piping and 
tanks had been disassembled ~ removed and scrapped. In short. 
the site was cleared to ground level. 

soil clean-up began. Following coordination with the DEQ. the 
Arlington landfill and local contractors. some 242 tons of soil 
were shipped to Arlington. A sampling matrix was prepared and 
1Il0re than 150 soil samples were collected and analyzed for 
PCP. Concentration isopleths were generated. which depicted 
remaining contamination locations and degrees of contamination. 
the highest of which was 116.000 PPIl. Isopleths showed site 
size had now expanded to about 70' x 140' in area. The 
concrete wall along the western edge of the site was removed. 
decontaminated and disposed of to facilitate removal of this 
newly discovered increased area of soil contamination. To aid 
in reducing the physical size of this newly defined area. the 
extremities of site soil were centralized to the one spot 
having the highest known contaminant concentration. Soil 
relocation actions were based on previously plotted contour 
determinations. They were successful in that the area was 
reduced to about 60' x 60'. 
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SECTION I 

HISTORY 

Section I provides a sequential summary of those activities 
relating to pentachlorophenol (PCP) operations within the Time Oil 
Company Northwest Terminal located at 12005 North Burqard Road in 
Portland. "Oregon. The information was gathered from Time Oil 
files at the firm's Seattle headquarters. Data was extracted from 
reports. memos and other correspondence from Time employees. the 
Oregon Department of Environmental Quality (DEQ). the US 
Environmental Protection Agency (EPA) and private consultants. 

BACKGROUND 

Agreement with Koppers Company. Inc. (1967-1982) 

On March 1. 1967. Time Oil Company reached an agreement with the 
Koppers Company. whereby Time would provide the storage. handling 
and distribution of Koppers owned specialty woodtreating chemicals. 
including PCP. The operating area included a warehouse buildinq 
and an adjacent tank farm area (about 70' x 70') with an earthern 
surface. This small site was to become known collectively as the 
woodtreating chemicals area. Early in 1981. Time notified Koppers 
of their int.ent to terminate the agreement on March 31. 1982. 
Time and Koppers jointly agreed to immediately cease all PCP 
operations at the site. to remove all products. to clean all tanks 
and pipelines. to remove and dispose of all tanks and pipelines. 
to effect. clean up of whatever contamination existed and to do it 
all within existing regulatory guidelines. 

Various Site Inspections (1971-l984) 

A summary of in-house site inspections. over the ten year period 
(1971-1981). identified the following problems related to the PCP 
operation. 

o No spill control system in warehouse. Spilled liquid was able 
to run unrestricted through the warehouse area and drain out 
through doors. Sloping of the warehouse floor and installation 
of drains was recommended. 

- 1 -
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physical removal. plans were made to excavate and dispose of soil 
to a depch below that where PCP contaminacion was found to exist
This was to be a three phase effort. fully coordinated with the 
DEQ and the disposal facility. Phase 1 consisted of i.ni.tial soil 
removal and its transport to an authorized disposal facility. 
Phase II involved a thorough investigation to determine the extent 
of PCP contamination and its degree of concentration. Phase I I I 
was to remove and dispose of any remaining soil which was 
detected. by laboratory ana1ys is. to be contamina ted above 
acceptable limits. 

On November 1. 1983. a delay in Phase I of the planned removal 
occurred because ownership of the hazardous waste facility at 
Arlington changed and some period of time was needed for the new 
management to reach full ·operational status. Further. an 
agreement from the new owners (Chemical Waste Management) to 
accept the soil at Arlington prior to any excavation was 
absolutely essential to ensure that Time did not become classified 
as a hazardous waste storage facility. 

Removal and Dispos~l of Contaminated Soil (February - June, 1985) 

On February 4. 1985. Time reiterated to the DEQ, its intent to 
excavate PCP-contaminated soil and dispose of it at an approved 
disposal facility. On February 19. Time executed a contract with 
Northwest Vacuum Truck Service. Inc. for removal and transport of 
the contaminated· soil. On May .14. the DEQ granted approval for 
disposal of the PCP-contaminated soil at the Arlington landfill. 
On June 24. an agreement covering disposal was reached with 
Chem-Security Systems. Inc .• operator of the Arlington facility. 

Between June 25 and June 28. 1985. 288 cubic yards (242.76 tons) 
of soil were removed and shipped to Arlington. The soil was 
excavated to a depth of 2 to 4 feet below grade in the northwesc 
corner of the woodtreating chemicals tank farm. 

Soil Sampling (June - July. 198~1 

On June 28. 1985. following completion of contaminated soil 
excavation. Time retained Riedel Environmental Services to perform 
sampling and analysis of the remaining soil. Samples of surface 
soils were initially collected from 22 locations around the 
perimeter of the woodtreating chemicals tank farm area. Three 
composite samples were formed and analyzed.; showing PCP 
concentrations of up to 860 ppm.· Samples of the soil from 81 
individual sample sites surroundinq the woodtreatinq tank farm 
area were then collected and analyzed for PCP. The results 
indicated that the contamination was localized to the west and 
south of the warehouse with little or no contamination occurring 
to the east of the site. 

- 3 -
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o Floor of warehouse work area caked with product. 
cleaning recommended. 

Steam 

o No warning signs were posted which call attention to hazards in 
the area where PCP was stored and mixed. 

o Ground near end of pipelines saturated with product to a dept. 
of 12 inches. 

During February 1983. Time contracted with the AM-Test Corporation 
to conduct a fish bioassay test 
resulted in a finding of the soil 
and 1000 ppm levels. 

on the site soil. Analysis 
(only) being toxic at the 100 

On a subject matter completely'unrelated to the pentachlorophenol 
ope rat ion and Time/Koppers planned actions. the DeQ conducted an 
inspection of the entire Northwest Terminal facility on October 
25. 1984. On that date. the DeQ advised their intent to collect 
soil samples throughout the facility. It is because of this 
latter DEQ advisory that the following soil test reSults are 
included since two samples were taken from the woodtreating 
chemicals area. 

On December 12. 1984. DEQ personnel collected twelve 60il samples 
from the entire facility. Splits of each sample were provided to 
Time. DEQ analytical results were received by Time on January 24. 
1985. The DEQ samples were analyzed for EPA Priority Pollutants 
and for other substances identifiable through GC/MS scan. wi th a 
specific interest in lead content. No samples were found to have 
lead concentrations above the detection limit. The samples were 
also analyzed for fourteen pesticides. but no concentrations abOVE 
the detection limit were found. Non-priority GC/MS scans indicated 
the presence of low concentrations of petroleum hydrocarbons in 
three of the twelve samples. In the ana lys is f or EPA Pr ior i ty 
Pollutants. ten of twelve samples were found to contain either no 
concentrations of any organics above the detection limit. or only 
trace amount·s of polynuclear aromatics. One sample. taken from 
the woodtreating chemicals tank farm. contained SlS ppm of PCP and 
12 ppm of tetrachlorophenol (TCF). The second sample from this 
area contained 1820 ppm of PCP and 71 ppm of TCP. 

Sample splits. which had been provided to Time. were then 
SUbmitted to Coffey Laboratories for analysis in order to confirm 
DI::Q findings. Results of these analyses were received on March 
15. 1986 and showed no PCP concentrations higher than 275 ppm. No 
pentachlorophenol was detected in any sample outside of ~he 
woodtreating chemicals area. 

INITIAL CLEAN UP EFFORTS 

Proposal for Removal of Contaminated Soil {1983} 

In October of 1983. pending completion of site tank and pipeline 

- 2 -

BZT0104(e)012499 



to a hazardous waste bearing number FOZ? Referring to a 
moratorium on landfilling of such wastes. t.he EPA letter stated 
that at that. t.ime there were "no commercial hazardous waste 
facilities in t.he Unit.ed St.at.es that would accept wast.e designat.ed 
as FOZ7." EPA also suggested that Time consult. wit.h t.he DEQ 
before cont.inuing wit.h clean-up operations at the site. 

Wells 1. 2. 3 and 4 Installation (November, 1985) 

Pending "resolution of accept.able disposal teChniques for 
contaminated soil containlng PCP, Time concentrated on 
determination of possible groundwater contamination. 

In November. 1985. Time again retained Riedel Environmental 
Services to inst.all four groundwater monitoring wells near the 
southwest corner of the warehouse building. Wells 1. 2 and 3 were 
placed in 16-inch (O.D.) 45° slant borings which penetrated soil 
beneath the building to a vertical depth of 14 feet. Well 4 was 
installed in a 16-inch (O.D.) vertical hole drilled to a depth of 
50 feet. Samples for PCP analysis were taken to advance and 
further earlier analyses. particularly to determine if 
contamination existed beneath the woodtreating chemicals warehouse. 

Samples from the slant borings indicated PCP concentrations as 
high as 116.000 ppm at 2.5 to 4 feet below the surface. with 
surface concentrations ranging from 65.3 to 1.690 ppm. The 
concent.rations generally decr~ased with d"epth. The vertical 
boring (Well *4) showed concentrations descreasing with depth from 
574 ppm at 18.5 to 20 feet below the soil surface to a low of 1.59 
ppm at 43.5 to 45 feet below the surface. The conclusion of t.his 
report was that contamination exists below the southwest. corner of 
the wood t.reat ing warehouse floor • although the hor izonta 1 1 imi t.s 
of cont.amination were not definable with the existing data. 

Geologic logging of the soil at Well .4 indicated a minor layer of 
low permeability about 18 to lS feet below the surface. The well 
was completed by installing 4-inch PVC well casing and screen ~o a 
depth of 40 feet in the 16-inch auger hole and sand packing the 
well annulus to within 6 feet of the surface. A well construct.ion 
diagram is shown in Figure 1-3. The geologic log of this boring 
is shown in Figure 1-4. A well construction diagram of the slant 
borings is shown in Figure 1-5. 

Installation of Well Points (February - May, 1986) 

In February. 1986. in order to identify groundwater flow direct.ion 
and grad ient beneath the Northwest Termina 1 faci 1 i ty. Time 
installed well points at three locations surrounding the 
woodtreating chemicals warehouse and tank farm area: Two of t.he 
wells (A and B) were installed to a depth of 20 feet. Two wells 
were installed at a depth of 8 feet at location C (see Figure 1-6). 

- 5 -
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Soil was then collected from fourteen locations at depths of 0, 2, 
4. 7 and 12 feet below the surface on a triangular grid across the 
tank farm area. Samples were taken by the split. spoon technique 
using a hollow stem auger drill. rig. and analyses were performed 
in accordance with EPA procedure *8040 (SW-846). Contaminant 
contour maps were developed from the data which showed a maximulf 

-PCP concentration of 26.500 ppm at the surface in the area where 
the loading of trucks had occurred. This finding of soil 
contamination caused an increase of the site size to about 70 I x 
140'. A second focus of contamination was at t.he southwest corner 
of the warehouse. The vert ica 1 co lumn of can tamina t ion a t the 
second loca t ion extended to t.he lowes t samp ling in terva 1 (12 -14 
feet below the surface). which was noted as being in the saturat.ed 
zone at t.he time of sampling. The highest concentration at this 
depth was-2.030 ppm. 

The two focal points of contamination are indicat.ed on the surface 
contour isopleth map generated by Riedel and presented as Figure 
I-I of this report. Figure 1-2 indicates the 12 foot contaminant 
isopleth. {Note: the southwest corner of t.he warehouse is 
indicated by the reference mark at coordinates (76.166». 

600 ppm Chlorophenol Toxicity Level Interpretation (June, 1985) 

On June 28. 1985. Time received a letter from the DEQ laborat.ory. 
concerning previous interpretations by the agency. that 600 ppm of 
total chlorophenols in soil represented the hazardous wast.e 
threshold. This conclusion was based on extraction and 
bio-toxicity tests peformed by DEQ. The letter stated. however. 
that this was only used as guidance and did not necessarily 
reflect specific clean up requirements. 

Removal of Concrete Wall (November, 1985) 

Time retained Riedel Environmental Services in November. 1985 to 
remove and decontaminate a concrete wall which stood along the 
west perimeter of" the woodtreating chemicals tank farm area. The 
intent of the relllova 1 of the lola 11 was to allow for easy sample 
analysis. contaminant containment and future removal of the 
contaminated soil adjacent to the wall. This project included 
wall steam cleaning, subsequent testing of the wall for residual 
PCP and wall demolition following certification of decontamination 
to background levels of PCP. The wall was broken into pieces by 
Riedel and disposed of by Time. 

Class if ication of Contaminated So i 1 as Hazardous Waste (December « 

1985) 

On December 10. 1985. the EPA Region X office advised Time that 
soil contaminated with leaked PCP had been reclassified (from U242) 

- 4 -
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In an effor~ ~o reins~a~e na~ural groundwater flow pa~~erns in the 
a rea and ~o e 1 imina te poss i ble intercoinmunica t ion between u ppe r 
and lower water bearing zones. Well 4 was removed by overdrillinq 
and the hole sealed on May 14. 1986. Prior to choosing this 
method of abandonment. Time evaluated several possibilities. 
inc Iud ing pressure grouting and two d if f erent overdr i 11 ing 
processes. with input from Hart Crowser and Associates. Century 
Environmental Sciences and Riedel. 

Groundwater sampling (April - May. 1986) 

Time retained Century Environmental Sciences to perform 
groundwater sampling and analysis of the wells and well points at 
the Northwest Terminal facility. In April. 1986. Century measured 
static water levels in Well 4. in Wells A-C and Wells E-G. These 
measurements again showed tha~ the water level in Well 4 was lower 
~han in surrounding wells. Samples collected from each well were 
ana lyzed and .0061 ppm. .0026 ppm and .0014 ppm of PCP were 
detected in Wells 4. Band F. respectively. 

On May 28. following abandonment of Well 4. a second group of 
groundwater samples were collected from Wells A. B. D. E. F. Hand 
I. The locations of these wells is indicated in Figure 6. The 
analytical results showed PCP in a concentration just slightly 
above the detection level (.0002 ppm) in Well 1. Other wells 
contained no detectable levels of PCP. 

Additional Soil and Groundwater Sampling (August. 1986) 

In August. 1986. Time retained SRH Associates to perform 
additional sampling and analysis of soil and groundwater at the 
Northwest Terminal facility. Based on previous contour map 
determinations, Time [e-graded the surface of the woodtreating 
chemicals tank farm area, gathering all suspected contaminated 
surface soil in a centralized area, reducing the area to about 60' 
x 60'. SRa then collected surface soil samples f rom the same' 14 
locations in the tank farm area which had been sampled earlier by 
Riedel. drilled six holes through the warehouse floor and sampled 
soil fro. beneath the building. Samples were collected from the 
surface of the soil underlying the concrete floor of the warehouse 
as well as the same five subsurface intervals sampled by Riedel in 
1985. These borings were made in an effort to determine the 
extent of contamination underlying 'the warehouse. 

SRa also collected groundwater samples for PCP analysis and pH. 
and made measurements of static water levels from all monitoring 
wells in existence. The results of these analyses are supplied in 
Section III of this report. 

- 7 -
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Water level measuremen~s were ~aken on nine occasions between 
February 28 and March 11 in Wells A. B. Cl' C2 and 4. The 
data collected indica~ed an unexpectedly lower water level in well 
4 as compared with the other well locations. 

To further investigate this unusual circumstance. three additiona 
well points. four observation pits and a river level reference 
point were installed by Time in late March. 1986. Wells E and F 
were driven to depths of 20 and 19 feet. respectively. while Well 
G was driven to a depth of 13 feet where advancement of the point 
was halted by cobbles. Well C2 was removed. and Well Cl was 
henceforth known simply as Well C. Water levels in Well 4 and 
Wells A-G were again measured repeatedly over a period of several 
days. Tbe data conf i rmed ear 1 ier indica tions tha t a wa ter ta b 1 e 
depression existed in the area ~f Well 4. 

A detailed 'evaluation of the boring log data for Well 4 showed 
that a series of clay lenses and silty sands had been penetrated 
by the bore hole between the depths of 18.5 and 35 feet. 

Gravelly sand lies above this zone and medium to fine sand 
predominates below it. The clay lenses appear to have formed a 
zone of relatively low permeability separating a perched upper 
water bearing zone from a lower aquifer. This zone of low 
permeability was apparently breached by the installation of Well 
4. The boring was drilled with a 16-inch diameter auger while the 
well consisted of 4-inch PVC pipe. The annulus was filled with 
coarse sand. violating the integrity of the low permeability layer 
and providing a potential pathway for water from the upper perched 
water bearing zone' to flow down the hole to the lower aquifer. 
creating a depression in the natural groundwater flow. ThiE 
appeared to have altered the natural direction of groundwater flow 
(toward the Willamette River) within a zone of influence 
surrounding Well 4. 

Although the observed water table depression could represent a 
strong. natural vertical gradient in the vicinity of Well 4. the 
influence of this well on adjacent wells indicated a strong 
probability of an induced groundwater sink caused by an unsealed 
annulus of Well 4. This conclusion was reached by Time upon 
evaluation of the piezometric surface of the perched water. which 
indicated that wells in close proximity to Well 4 were apparently 
influenced by Well 4. showing water level depressions. while wells 
distant trom Well 4 were unaffected. 

Additional Groundwater Monitoring Wells and Well 4 Abandonment 
(May. 1986) 

At Time's direction. three additional groundwater monitoring wells 
(D. H and I) were insta lled by Riedel in ear ly May. 1986. The 
purpose of these wells was to further define the upper piezometric 
surface and to obtain data on groundwater quality. 

- 6 -, 
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SECTION II 

REMEDIAL ALTERNATIVE ASSESSMENT 

INTRODUCTION 

A small portion of Time's 45 - acre propert.y at. 12005 N. Burgard 
Road in Port.land, Oregon has been ident.ified as being contaminated 
with pentachlorophenol (PCP). Contaminat.ion at. this site has been 
found to extend to approximat.ely 70' x 140' in area and t.o depths 
of about 15 feet below t.he surface in one spot.. The site was used 
for the formulat.ion and storage of woodtreating chemicals under an 
agreement between Time and Koppers from 1967 until 1982. In 
add i t. ion t.o pent.achlorophenol. a number of hydrocarbon solvents 
and pet.roleum product.s were used in this process. 

Concentrat.ions of PCP. ranging from below detectable limits to 
116,000 ppm, have been detect.ed in the soi 1. wi t.h concentra t ions 
genera lly decreas ing wi t.h depth and distance f rom the southwes t. 
corner of the woodtreating chemicals warehouse. Concentration 
data has been used to generate equiconcentration isopleths which 
indicate that soil contamination is generally restrict.ed to the 
upper 3 feet. of soi 1. with the exception of a major vert ica 1 
column of contamination located at the corner of the warehouse. 

Perched groundwater underlies the site at a depth of approximately 
13 feet below the surface. This water appears to be continuous 
with and potentially discharging to. the Willamette River. The 
surface soil consists predominantly of medium-grained sands with 
occasional minor clay lenses and/or gravels. The soil is 
characterist.ically homogeneous from the surface to the perched 
wat.er table. A layer of somewhat lower permeability underlies t.he 
perched water and consists of silty sands with clay lenses. 
Fine-grained sands predominate below t.his layer. 

concentrations of PCP in groundwater below t.he known contaminated 
zone have not exceeded .044 ppm. Most. wells indicate no 
detectable concentrations of PCP. and outside of the cont.aminated 
zone. concentrations have not. exceeded .003 ppm in any well. 
Contamination does not appear to have migrated extensively from 
the known contaminated zone. Analyses of groundwater are 
continuing on a quarterly basis. 

A water well monitoring network consisting of shallow wells and 
well points has been inst.alled to monitor the upper perched 
water. A total of nine vertical and three slanted (45°) wells 
have been installed and are regularly sampled for pH and PCP plus 
being measured for static water levels. 

- 9 -
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SUMMARY 

During t:he durat:ion of t:he agreement: bet:'Jeen Time and Koppers. 
pent:achlorophenol and probably some tetrachlorophenol 'Jere 
released into the sandy soil adjacent: to the 'Joodtreating chemical 
warehouse. This material may have been released in combinat.ion 
wi th various hydrocarbon solvents used as a part: of the process. 
The primary cause for these releases appears to have been 
intermittent spillage from hoses and mixing vessels during end 
product: formulation and transfer operations. rather than a 
one-time 'spill event. 

Upon investigation of these findings. Time and Koppers terminated 
their agreement. ceased all pentachlorophenol operations and began 
clean up operations at the site. 

In investigating t:he extent of soil contamination. Time has 
obta ined ass is tance f rom sever a 1 consulting firms and c lean up 
contractors. and has analyzed sufficient soil samples to determine 
the vertical and horizontal extent of. contamination. The 
contamination is localized in the northwest corner of the 
woodtreatinq chemicals tank farm. with some slight penetration 
below the warehouse. An est:i1llated 2.000 cubic yards of soil. a 
po·rtion of which extends down to the first water bearing zone. is 
contaminated. 

Time has installed an extensive water well monitoring network a1" 
the site and is continuously acquirinq data on the flow direction 
and rates of flow of the first water bearinq zone. as well as on 
water quality and PCP concentrations. Early data indicates that 
gross contamination of the groundwater has not occurred outside of 
the contaminated zone. PCP can barely be detected in wells in. or 
immediately adjacent to. the contaminant zone. Groundwater· flow 
is generally in the direction ot the Willaa.tter River. Vertical 
gradients in the vicinity of the contaminant zone have not been 
determined at this ti... . 

Time at.t.eapted to minimize the risk ot contaainant migration by 
disposing of so.. material at Cheaical Waste Management' s 
Arlington tacility. This effort was thwarted due to a moratorium 
on landtillinq ot PCP subsequently disallowinq further sucn 
disposal. Tia. has consolidated the bulk of the conta.inated soil 
into on. spot within the woodt.reating cheaicals tank farm area to 
facilitate containa.nt and miniaiz. the risk of off-site migrat.ion. 

Time has now retained SRH Associate. to identify available 
alt.ernatives to destroy or i_obilize the PCP contaminated soil 
and is presently evaluating additionally generated data regarding 
groundwater quality and 80il contaaination. 
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Adsorption Onto polymers or Activated Carbon 

Should contaminating PCP. at some point. be removed from the soil 
by soil washing. thermal extraction or other processes. final 
treatment of the recovered wastes will be required. Although not 
a destructive process. sorption of t.he recovered PCP ont.o carbon 
or other polymeric substrat.es ut.ilizing hydrophobic interact.ions 
as a sorptive process. will reduce the volume of PCP cont.aminat.ed 
material. 

Activat.ed carbon and a variet.y of organic and silicaceous 
polymeric adsorbents have been ut.ilized to bind PCP and ot.her 
phenols. The sorptive process. however. is usually reversible 
under appropriate conditions (usually t.emperature elevation or 
t.hrou'1h t.he use of non-polar' solvents) and t.herefore may not be 
sui table for 10n'1 term st.abi 1 iza t ion of PCP was tes under 
uncontrolled condit.ions. 

These sorbent.s may be used to concentrate PCP from a waste stream 
(i.e. soil washing eluates or thermal extraction scrubber liquors) 
which could then be recycled or disposed of as a non-hazardous 
waste. The adsorbent may then be regenerated for reuse and the 
concent.rated PCP solut.ions so generated. collected for disposal by 
destructive methods sucb as incineration or chemical 
decomposi tion. Sucb an approach may be a logical cons idera t ion 
for t.he Time site. 

Biodegradation 

Biode'1radation of man-made compounds has been observed for many 
years and the results of aerobic sewage treatment systems have 
been documented in detail. Aerobic landfarmin'1 of oi Iy wastes 
from the petroleum industry has also been in general use for 
years. Biodegradation occurs under essentially two basic 
condit.ions: aerobic (respiratory) and anaerobic (fermentative). 
Many compounds have been observed to be degraded. either partially 
or completely to carbon dioxide and water. by one or bot.h of these 
pathways. 

Pentachlorophenol has been observed to undergo degradation by 
bacteria and fungi. Although PCP de'1radation has been observed 
under aerobic. conditions. it occurs at a more rapid rate and with 
fewer complications under anaerobic conditions. 

In addition to the biodegradation of pentachlorophenol in soil. it 
has been documented that fungal enzymes promote the binding of PCP 
to humic acids in soils. resulting in immobilization of the PCP. 

Bench scale stUdies by SRR Associates scientists have indicated 
that. under controlled conditions. PCP can be degraded in both 
aerobic and anaerobic soi 1 environments. Controll ing cond i t. ions 
for biodegradation include soil porosity. pR. moisture content.. 
inorganic nutrients (including nitrogen. phosphorus and potassium. 
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Time is concerned with potential off-site migrat.ion of PCP from 
this source and is det.ermined to eliminate this risk: by 
remediat.ing the sit.e. Due to an existing ban on the land disposal 
of so i 1 conta"ining pent.achloropheno 1. excava t. ion and land! i 11 ing 
is not an available remediation alternative (the material at Time 
has recently been designated by the EPA as RCRA-listed waste F02~ 
vs. it.s previous U242 designation). Time does not desire to 
either leave the material in place without corrective action. cap 
the contaminated area without first eliminating the contamination 
or excavate and store the waste on site due to the long-term risks 
associated with these alternatives. Time has performed emergency 
phase stabilization and containment measures to minimize the riSKS 
of contaminant migration . 

. 
The following discussion ident"ifies and describes several remedial 
alternatives which are potenti~lly capable of destroying or 
immobilizing PCP in sandy soils such as those found at Time. 
Comments are made regarding soil and groundwater treatment. 
economics. availability and technical feasibility. This 
discussion is not intended to represent an indepth feasibility 
ana 1ys is of remed iation opt ions. but ra ther presents a summa ry 
review of options which Time may wish to investigate in greater 
deta i 1. 

ALTERNATIVES 

The following alternatives were identified during the preliminary 
evaluation as remedial methods potentially capable of achieving 
effective results at Time: 

Adsorption onto Polymers or Activated Carbon 
Biodegradation 
Capping in Place 
Chemical Reduction 
Closure in Place with Monitoring (No Remedial Actions) 
Encapsulation 
Excavation and Disposal 
High Temperature, Catalyzed Oxidation 
Incineration 
In-Situ Soil Washing and Surface-Mounted Soil Washing 
In-Situ Thermal Extraction and Surface-Mounted Thermal Extraction 
Sodium Dehalogenation 

Of these listed alternatives, excavation and disposal, capping in 
place. and closure in place are e1 ther unavailable due to the 
regulatory moratorium on landfilling of F027 material. or do not 
sat.isfy Time's requirements for long-term risk reduction. The 
remaining alternatives are discussed below. 
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the use of ind igenous microorgani sroG. The ef f ect on the ove rail 
cost of the project is similar for both methods. Effective 
preparations range from $20 to $50 per pound of material. 
Microbial reguirements depend on a variety of soi 1 and 
waste-specific parameters that have not yet been determined at the 
site. 

Costs not directly associated with the on-site remediation include 
bench and pi lot sca le tes ts. eng ineer ing. permi t t ing. chemica 1. 
biological and physical analyses. agency negotiations. waste 
delisting and management. These costs are expected to be similar 
for all of the alternative technologies evaluated here. 

Chemical Reduction 

oxida t ion and reduction react ions have been uti 1 i zed to des tr oy 
organic wastes under a variety of circumstances. Due to its high 
degree of Chlorination. PCP is not readi ly oxidized by such roi Id 
oxidants as ozone or hydrogen peroxide. Stronger oxidants present 
such a great hazard in and of themselves as to be unsuitable for 
treating wastes (See High Temperature Catalyzed Oxidation). 

PCP is. however. readily reduced by sodium borohydride solutions. 
Staiff (1981) and Sweeney (1991) have both demonstrated the use of 
catalyzed metal powders and/or borohydride solutions in the 
oxidation of chlorinated aryls. In-situ techniques have been 
demonstrated. however competition from reducible soil components 
may severely limit the reaction. requiring .retreatment. This soi 1 
reduction chemistry must be identified to allow for proper 
selection and application of redUcing agents. 

RedUction, either in-situ or in surface-mounted reactors. has 
realistic potential for remediating the contamination at Time. 
The low organic content of the naturally occuring sands in the 
area, their homogeneity. the low trafficability of the soil. and 
the nature of the contaminants all support this alternative. 
Bench and pilot analyses would be required to determine ~he 
reduction potential and the products of reduction formed by this 
process. If technically successful. implementation costs should 
be moderate. 

Encapsulation 

One method of encapsulation of organic -material is through the 
application of sorbents to the contaminated soil. Sorbents may 
include carbon granules, polymeric materials or substances in 
which the waste is soluble. All sorbents must be insoluble in 
water. inert and not readily degradable in order to achieve long 
term stabilization of the wastes in question. 
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En (oxida t ion reduct ion potent ia l). microbia 1 popu la t ions and PCP 
concentrations. Elevated concentrations of PCP are inhibitory or 
tox ic to micr obia 1 popu la t ions. even under cond i t ions of 
acclimatizat.ion. 

The application of biodegradation to t.he treatment of soils from 
the site is severely limited due to the existence of high 
concentration material. PCP degradation. even under optimal 
cond i t ions. ceases when PCP concentrat ions are in excess of 1000 
ppm. Typically 500 ppm is considered the maximum effective 
limit. Between sao and 1000 ppm. degredation effectiveness 
decreases. Since SOme material at the site contains PCP in excess 
of 1000 ppm. not all of the material would be considered ammenable 
to this treatment without significant dilution or pretreatment to 
reduce the contaminant concentrations. A large amount of the soil 
contains PCP at low concentrations however and may be treat.able if 
it can be successfully isolated from the high concentration 
material found nearby. 

Biodegradation may be performed either in-situ or in surface
mounted fermentation reactors. Due to the highly permeable soil 
at Time. the shallow groundwater table and the possible adsorption 
of PCP in co-contamina t ing hydrocarbons which tend to immobi 1 ize 
the PCP. in-situ degradation is considered to present an excessive 
risk of PCP migration to off-site locations. Additionally. 
generation of anaerobic conditions in sandy soils is highly 
difficult. Should a biological process be initiated in-situ. 
s ignif icant riSK of PCP mobi 1 i zation through part ia 1 
decomposition. preferential degradation of stabilizing hydrocarbon 
absorbents. or bio-emuls ification of the PCP could be expected. 
For these reasons a surface-mounted fermenter would be the 
preferred method for soil treatment at the site. 

A surface reactor may be used to directly treat a soil/water 
suspension. or may be used to treat extracted and diluted 
contaminants removed from the soil by other technologies. A 
surface fermenter allows for conu:ol of pH. nutrients. Eh. and 
other cri tical parameters. as well as preventing the release and 
migration of waste or waste products. 

Nutrients, pH and Eh control are parameters that are easily 
controlled once optimal process conditions have been identified by 
bench and pilot scale stUdies. Co-metabolities or other nutrient 
augmentation is also easily regulated. Fermenters capable of 
handling soils such as those found at Time are commercially 
available, but may be constructed on site for considerable less 
cost. The requirements of this equipment vary with the amount of 
material to be treated. the reaction kinetics and the degree of 
control required. 

Much debate currently exists over the benefi ts obtained by us ing 
PCP acc 1 imated. commercia lly ava i lable bacter ia 1 preparations to 
promote degradation vs. using cultures of indigenous bacteria 
obtained from the site. There is considerable evidence to support 
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Incineration 

Incineration represents a tested and proven method tor the 
destruction cif chlorinated hazardous wastes. including PCP. 
Several types of incineration capacity exist in the U.S. Ordinary 
incineration. which .is not acceptable for chlorinated organics. 
does not incorporate the appropriate acid scrubbers needed to 
produce an acceptable air discharge from wastes such as PCP. High 
efficiency incinerators. (often referred to as "6 nine" 
incinerators. based on their destruction and removal efficiencies) 
are capable of treating pentachlorophenol in high concentrations. 
Incinerators of this type are available in the U.S. as both fixed 
and mobile units. However. there is not sUfficient capacity at 
this time in either type of unit. to satisfy domestic demands. 
Although most incinerators can· handle liquids. few are equipped to 
handle solids such as contaminated soil. 

Incineration can easily satisfy Time's objectives of reducing long 
term risk related to the contamination found on site. However. 
since no small mobile units are available nearby. Time must either 
absorb significant mobilization. siting and permitting costs or 
ship its waste to a fixed unit. The attendant risks in shipping 
must be weighed against those associated with leaving the soil on 
site. 

The nearest incinerator for solid hazardous wastes such as those 
at the Time facility. is located in Deer Park. TX and is operated 
by Rollins Environmental. A primary concern with disposal by this 
alternative is cost. Rollins current price for incineration of 
cont.aminated soi Is is approximately $0. so per pound. Based on 
Time's estimate of 2000 cubic yards of contaminated soil. 
inc inera tion COSts may approach $2.5 mi 11 ion. This figure does 
not include excavation. shipping and other associated COSts. For 
comparison purposes. this amount is on the order of five times the 
cost of landfilling. if this alternative were available to Time. 

In-Situ soil Washing and Surface Mounted Soil Washing 

Removal of contaminants from ·soil may be accomplished through 
ext.raction with a variet.y of elut.riating solutions. The choice of 
the pro{)er solut.ion must be based on the physico-chemical nature 
of the contaminant.s. the effect of the elutriate on the soi 1 
geochemist.I:y and it.s permeability. plus the method by which t.he 
elut.ed cont.aminants are to be t.reated for destruction or 
disposal. Ordinarily. aqueous solutions of acids. bases. 
surfactant.s or ot.her compounds are select.ed (US EPA. 1982). 

The effect of washing contaminated soils wit.h water alone. or with 
mixt.ures of non-ionic surfactant.s was investigated by Science 
Applications International Corp. Their findings indicate that 
surf actant.s greatly increased the ef f ect i veness of soi 1 washing 
when t.he contaminant of concern was either PCP or a high boiling 
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Pen~achlorophenol is readily adsorbed by ac~ivaLed carbon granules 
and is Soluble (absorbed) in a variety of organic subsLances 
including high molecular weight hydrocarbons sUCh as tar or 
asphalt. Since bot.h of t.hese materials meet t.he criteria lis~ed 
above f or accep~able sorbents. they offer a feas ible a 1 terna t i ve 
for PCP immobilization. Additionally. both ma~erials are capablE 
of sorbing any petroleum hydrocarbons which may exist in the soil 
in addition to PCP. 

An attractive alternative for immobilization of Time's wastes is 
the admixing of the PCP contamina~ed soil with asphalt to form a 
structurally sound paving material which could then be used to 
seal the soil surface in the vicinity of the woodtreating 
chemicals. tank farm. This alternative would require an analysis 
of t.he leachabilit.y of the wa«tes from the surfacing material and 
a determinat.ion of the sLructural integrity of the asphal t so 
produced at various levels of waste incorporation. 

High Temperature, Catalyzed Oxidation 

PCP is not ordinarily oxidized by readily available. easily 
handled oxidizers such as ozone or hydrogen peroxide. Although 
permanganate, dichromate or other strong oxidizers have been 
reported to successfully oxidize PCP. their cost. side reactions 
wi th soi 1 components. and the environmental hazards generated by 
them restrict their use in treating contaminated soils. Zimpro 
has developed. a process. commonly referred to as wet air 
oxidation. which has been successful in destroying phenols and 
other hazardous compounds in aqueous media. 

The Zimpro. Wetox and other processes based on this same 
principle. employ high temperature and elevated pressures in an 
oxygen enriched aqueous environment to oxidize and thereby destroy 
hazardous organics. PCP and other extensively chlorinated 
organics are refractile to this process without the addition of 
suitable catalysts which can facilitate the dechlorination of 
these compounds. rendering them retreatable. Once dechlorinated. 
the resulting intermediates have increased susceptibility to 
oxidation by the wet air oxidation process and are degraded to 
either carbon dioxide and water or to non-toxic biodegradable 
intermediates. 

All wet air oxidation processes are provided as packaged sys terns 
by the supplier. Included are the reactor. reagents and 
operators. Additional support and feasibility testing of 
representative media can ordinarily be negotiated. Cost of the 
system. WhiCh is provided on a lease basis. is variable dependent 
upon the volume of material to be treated. the size of the 
required reactor and the type of process necessary. 
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submersion and agitation of batches of contaminated 60il in la=qe 
tanks fitted with a filtration stage to separate the cleaned s~il 
from t.he eluate. This step is usually repeated until a suita~le 
clean-up standard is aChieved. 

Countercurrent extractors involve the introduction of contaminated 
soil into an upwardly moving extraction bed while the elutriating 
sOlution is introduced at the top of the bed and allowed to 
migrate downwards. In this latter process. the cleanest soil 
(a lready part ia lly extracted) contacts the c leanes t so 1 ven t jus t 
prior to exiting the column at the top. This continuous process 
has the advantage of generating less spent solvent requiring 
subsequent· treatment than does the batch process. I t requires a 
higher degree of process control but is generally less labor and 
energy intensive than a batch ·process. A continuous process also 
allows for the fitting of a second solvent stage to elute any 
residual surfactant from the treated soil where water was used. 

The cost of soil washing is expected to be moderate. however t~is 
process does not address the final destruction andlor disposal of 
the recoverd so lutions. These so lut ions. conta ining PCP. wa t e r . 
surf actants. and poss ibly hydrocarbons. mus t be trea ted by 
incineration. biodegradation. immobilization. recycling or by 
chemical processes prior to completion of the project. The 
extraction process and the treatment process should be determined 
in conjunction with one another in order to maximize their mutual 
effectiveness. 

In-Situ Thermal Extraction and Surface Mounted Thermal Extraction 

Thermal extraction processes involve the introduction of heat t.o 
the contaminated soil mass to increase the vapor pressure of the 
contaminants. rendering them sufficiently volatile to alloW' their 
recovery as a vapor. As might be expected. these processes work 
best with relatively volatile contaminants that tend to remain 
free. rather than binding to soil components. Additionally. the 
processes work best in friable or loose-grained soils which allow 
free permeation of the vapors and their subsequent release to the 
recovery system. 

Coia (1985) has presented a system for recovery of volatiles from 
contaminated soils using an in-situ process. This system consists 
of a network of thermal injection wells and extraction wells 
connected to injection and extraction blowers. respectively. 
Although the system was intended for extraction of TCE from 
glacial sands. any compound that can be brought to exert. a 
significant vapor pressure can be recovered with this system. 

A similar syste. utilizing a modified drilling rig has been 
developed by ATW Calweld. This fira. a aanufacturer of drilling 
equipment has modified the kelly of a drilling rig to incorporate 
several channels which allow the introduction of hot air. st.eam 
and various chemicals. if appropriate. The equipment rapidly 
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oil fraction. With pentachlorophenol alone. or when used in 
conjunction with other chlorinated phenols. plain water provided 
effective washing of the contaminants from a relatively sandy soil 
(83' sand. 10' silt and clay). 

Since the contaminants at Time initially appear to be refractile 
to natural elution with precipitation or groundwater. surfactants 
appear to be desirable at this site. The use of alkaline 
solutions. while ordinarily effective with phenols, may be 
inef f ect i ve a t Time due to the poss ibi 1 i ty of co-contamina t ion 
with oils or hydrocarbon solvents. Extraction with other 
hydrocarbon solvents. while likely to effectively extract the 
contaminating PCP from the soil. will result in the formation of a 
hydrocarb9n contaminated soil requiring an additional purification 
step. 

Two means of applying soil washing methodologies have been 
identified: in-situ techniques and surface-mounted techniques. 
(including batch or continuous {low apparatus). In-situ 
techniques invo 1 ve the treatment of so i 1 wi thou t excava t ion and 
provide for the application of the elutriating solvent to the soil 
surface and recovery of the eluate by using recovery wells in the 
treatment zone. Surface-mounted systems involve the use of batch 
extraction tanks or counter-current extraction columns which 
extract the contaminants under controlled conditions. 

In-si tu techniques are. effective in extracting contaminants only 
where the soil geology is known to be uniform and where the 
permeability is high enough to permit adequate percolation of the 
elutriating solutions through the soil. Additionally. in cases 
where the dis tance f rom the lower 1 imi t of the contaminants to 
groundwater (or alternatively to either a natural or induced low 
permeability soil layer) is qreat. excessive amounts of solution 
are required. Control is reduced and the potential for 
uncontrolled release of the eluate is great. The technique is 
well sui ted for situations where contamination is not genera lly 
accessible by ordinary excavation techniques (i.e. below 
buildings. in developed or heavily utilized areas). 

The in-situ process is generally implemented by applying the 
solution through trickle irrigation or infiltration qalleries, and 
recovering the product through judiciously placed recovery wells. 
The recovered eluate is treated and. if possible. recycled. A 
thorough evaluation of all waste components and soil chemistry 
must be performed to facilitate the selection of a proper 
surfactant. determine application rates. evaluate recovery 
potentijl and to· provide information reqardinq eluate 
characteristics for the determination of treatment alternatives. 

Surface mounted processes are indicated where the distance to 
qroundwater. extraction requirements or heterogeneity of the soil 
(i.e. channellinq. lenses. etc.) require a higher deqree of 
control on the process. In these cases. soil is excavated by 
suitable procedures and placed into batch or countercurrent 
continuous extractors. Batch extractors usually involve the 
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SUMMARY 

Twelve alternative processes have been identified for isolation. 
immobil i za t ion. separation and/or destruction of PCP contamina ted 
soil found at Time. The selection of anyone or a combination of 
these alternatives requires additional characterization of the 
wastes found at the site. Among the additional data that may be 
required are: 

Adsorption Isotherms of Wastes on Soil and Carbon 
Biodegradability of Waste Constituents (Half-life and Rate 

Constant) 
Biodegradation Products 
Bioinhibition Threshold Concentration of Waste Constituents 
Characterization of Co-contaminants (if any) 
Climatic Conditions 
Determination of Soil pH 
Determination of Soil Particle Size Distribution 
Groundwater Parameters (Flow Rates. Storage Coefficient) 
Organic Carbon and Octanol/Water Partition Coefficients of 

Waste Components 
Oxidation/Reduction Potentials of Waste Constituents 
Required Clean-up Levels 
Soil Microflora 
Soil Moisture Content 
Soil Nutrient Concentrations (N. P & K ratios) 
Soil Organic Matter 
Soil Oxygen Concentration 
Soil Permeability 
Soil Temperature 
Surfactant Solvation Efficiency (for Each Waste Constituent) 
Trafficability of Soil and Site 
Waste Constituent Vapor Pressure Curves 

While other information may 
alternative. some of the above 
depending on method selected. 

be needed 
data may 

for 
also 

each 
be 

specific 
necessary. 

I t should be remembered that separatory procedures such as soi 1 
washing or thermal extraction will require additional disposal oc 
destructive treatment processes as a final step. Surface mounted 
separatory or treatment processes will require excavation. 
containment and storage steps prior to implementation. 

A recommended course of action for the determination and selection 
of a remedial technique foe the Time site involves additional 
definition of the waste constituents. clarification of 60il 
parameters. further definition of qroundwater conditions and 
determination of site specific conditions listed above. Following 
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agi~a~es the soil while applying heat and volatilizes contaminants 
which a re then recovered in a nega t i ve pres sure hood sur round i ng 
the surface of the rig. Contaminan~ vapors are drawn off to a 
cyclone and ~crubber system. Although the device has only been 
demonstrated on hydrocarbon spills (gasoline and diesel oil). ATW 
Calweld suggests that. the process is appl icable to lower 
volat.ility compounds such as pentachlorophenol. 

Thermal extraction in surface units has been advanced by severa 1 
firms. American Toxic Disposal in Waukegan illinois. has operated 
a lO-ton-per-day uni t which has successfully removed PCB' s from 
contaminated soils and sludges. This system has been demonstrated 
to the EPA and is currently being used to treat material 
containin9 PCB's in Gary. Indiana. 

As with soil washing techniques. thermal extraction techniques do 
not destroy cont.aminants. which must be recovered and treated or 
immobilized by other techniques. The process does. however, 
result in a volumetric reduction of the contaminated soil by 10 to 
100 fold. allowing consideration of incineration as a final 
destruct.ion alt.ernative. 

Thermal ext.raction processes are viable candidates for t.reating 
Time I s contaminated soils since the soil at Time is friable and 
loose-grained. A preliminary consideration to be addressed before 
selecting this process is the degree of volatility of the 
contaminants in the matrix found at Time. Since moisture does not 
present a major deterrent to thermal processes. saturated material 
may also be successfully treated. 

Sodium Dehaloqenation 

Both Acurex and the Franklin Institute have developed processes 
whereby soi ls are extracted (s imilar to Soi 1 Washing. above) and 
subjected to. dehalogenation using sodium based proprietary 
compounds. Although the process has been primarily utilized for 
PCB destruction. it appears to be ammenable to chlorinated phenols 
as well. 

The Acurex process is less stable and more sensitive to 
interference froa water than is the Franklin Institute process. 
which uses a specially modified sodium/polyethylene glycol 
complex. The Franklin Instit.ute process has been applied directly 
to soils in an in-situ operation. 

These procedures have been used primarily in the destruction of 
PCB oils and have only recently been used to treat contamina ted 
soils. PCP has not been treated by this process. Adaptation to 
the Time s~te may be possible but should be pursued only if other 
demonstrated technologies do not prove successful in pilot 
demonstrations. 
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The actual process consists of the physical excavation of 
contaminated soil using classical techniques and the temporary 
storage of the excavated soils on an impervious. protected 
surface. Material from t.his location would be t.ransferred to 
an infeed hopper connected t.o a primary extract.or or soil 
washer. The soil would be introduced into the lower section of 
t.he extract.or via a screw feed auger. Once in the extractor. 
t.he soil would be agitat.ed and conveyed upwards while 
ext.ract.ing solvent [an aqueous solution of nontoxic. nonionic 
det.ergents (surfact.ant.s») is int.roduced int.o the t.op of t.he 
ext.ract.or. The ext.ract.ion would t.ake place in a countercurrent 
fashion. producing a cleaned soil product and contaminated 
elutriat.e "in a continuous process. 

Cleaned soil would t.hen be subject. t.o rinsing with clean water 
in a secondary ext.ract.or. operat.ed similarly to the primary 
ext.ract.or. t.o reduce or eliminate residual surfact.ant 
concentrat.ions. allowing the soil t.o be returned to the site. 
The cont.aminat.ed fluids would be st.ored. tested and treated to 
effect ult.imate disposal. Analyt.ical decision points are noted 
as diamonds in Figure II-I. There are three. It is possible 
that. surfact.ant. solutions with suitably low or undetectable 
levels of PCP could be discharged t.o the .sani tary sewer. 

The process can easily be modelled in bench scale experiments 
and the technical feasibility of the process can be accurat.ely 
determined. The nat.ure and required concentrations of t.he 
surfactant.s. soil retent.ion t.imes. elution rates and 
contaminant loading factors can all be determined to allow 
approximation of full scale process operating parameters. 
Following det.ermination of these ~arameters. scale up protocols 
and economic feasibility may accurately be determined. 

Soil washing is recommended since it has been successfully 
applied to soils contaminated with PCP in pilot studies on 
similar soil types and does not use hazardous mat.erials which 
may interact with or be retained by the soil. The process 
should be directed towards a surface. rather than in-situ 
technology to improve process control and to minimize the 
chance of uncontrolled releases to the environment. Res idua 1 
surfactants may be eliminated from the soil using only water. 
and surfact.ants can be modified t.o remove PCP as well as 
co-contaminat.ing hydrocarbons. which may also be present.. 

The aqueous extracts so produced 
of concentrat.ing and dest.ruct.ive 
PCP and hydrocarbons. placing 
alt.ernatives at Time's disposal. 

may be subject.ed t.o a variety 
st.eps t.o remove the ent.rained 
a wider array of treatment 
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". 

these determinations. the 
feasibility of the various 
addressed. 

specific questions 
alternatives listed 

of technical 
above can be 

Wi th this informat ion. a 1 terna t i ves may then be se lected ~i t.h a 
great.er degree of conf idence and further pursued by performir 
bench scale test.s to evaluat.e their applicability to th .... 
contaminated soils found at Time. Bench scale conditions can then 
be scaled up to pilot level demonstrations. either on-site or at 
supplier's test facilities. Finally, these data may then be used 
to develop and obtain required treatment permits from appropriate 
State/Federal agencies. The generally accepted approach to 
selecting an operational treatment procedure is to evaluate the 
most logical alternative first and if it proves unsatisfactory due 
to site· specif ic or economic factors. eva lua te the next log ica 1 
option. 

RECOMMENDATIONS 

Based on existing information. the following is recommended: 

a. Select the "Surface Mounted Soil Washing" technique as 
the most logical remedial approach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

d. Ascertain technical permitting and economic feasibility 
of technique for final disposal action. 

e. Compare results with repeat step by step examination oe 
next most logical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction M

• 

Bench scale evaluations of a surface mounted. countercurrent 
soil washing process involve the excavation of contaminated 
soils. temporary storage of the soils on an impervious slab. 
extraction of the contaminants with an aqueous solution of 
nonionic surfactants, removal of the surfactants by 
countercurrent washing with water. recovery and treatment of 
the rinsates. their analysis and on-site placement of the 
purified soils. The contaminated rinsates would then be 
subjected to a destruction step that can only be determined 
based on the constituents in the recovered extracts. but may 
include chemical reduction. incineration. biodegradation or 
other processes outlined earlier. A schematic drawing of a 
proposed process is shown in Figure 11-1. 
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SECTION III 

ANALYSIS RESULTS 

INTRODUCTION 

During August of 1986. Time "retained SRH Associates to collect 
samples of surface and subsurface soil and groundwater from t.he 
Time Facility located in Portland. Oregon. The samples were 
analyzed for pentachlorophenol (PCP) in an effort t.o furthe= 
existing data concerning past releases of this chemical from a 
woodtreating chemicals formulating operation at this site. 

Samples of surface soils were collected from an earthen tank farm 
area located south of the woodtreating chemicals warehouse and 
from six locations below the concrete floor of the warehouse 
itself. Additional samples were taken from five ot.her depths 
below the warehouse floor from the same holes as the surface 
samples. Groundwater was sampled at seven existing monitoring 
wells surrounding the woodtreating chemicals area and was analyzed 
for PCP and pH." Static water levels were determined in t.hese 
wells and at a monitoring station for the measurement of 
Willamette River water elevations located on the Nort.hwest 
Terminal Facility pier. 

SURFACE SOIL SAMPLING AND ANALYSIS 

Fo llowing the contaminated soi 1 relocation to one pi Ie. sur face 
soils were collected from 17 locations in the woodtreating tank 
farm area. The locations were identical to those sampled by 
Riedel Environmental Services during initial samplings performed 
in 1985. Samples were obtained from 2 to 3 inches below the soil 
surface to reduce the risk of contamination arising during set up 
procedures at the sample site. 

Additionally, six locations inside the warehouse were sampled by 
coring through the concrete with abrasive saws. The six locations 
were selected by Time and represent an extension of the triangular 
sampling grid employed by Riedel in the 1985 study. Samples were 
obta ined f rom an interva 1 of 3.5 to 5.5 feet be low the lower 

- 22 -

BZT0104(e)012518 



OJ 

~ o ...... 
o 
.j::>. 

,..-.. 
CD 

-----o ...... 
N 
(J1 ...... 
(D 

conlamln. 
10,1 

I 

~ .... --~. 

IIIIIICllnl 

lolullon 

'IOII~ 

hilling 

coli 

P,'mllr 
E,IIIClol 

.~. 

.1111 I' 
I 

Sicondl', 
Eliliclo, 

"0"9' 
link 

n lTTTI 

1'011111 

'Ink 

2 

cl.,n 
6011 

IIOligl 

on .11. 
dilpoill 

,---- I"alm.n' 

') Uwll 

'''llm,.OI 

RH Associates 

KA'" IICJ;Vr 

DAlr' SlPf lO." 

Time UII ~o, 
soi I washing 

Terminal 
schematic 

rjr,ure T1-1 

0.. ......... j"R 

·, .. ·.,c 

F~~~~~7~';" 



scale (1" = 20 feet) and can be overlaid on the associated plan 
drawing of the sampled area. (Figure 111-5). 

The results indicate that the bulk of the surface contamination 
exis ts in a pi Ie of ma t.er ia 1 loca ted in the vic i ni t.y of samp le 
point. S. Additional cont.aminat.ion is located to t.he east of point 
s. continuing to approximately t.he concrete wall bordering the 
t.ank farm on the east.. The strong focal point of cont.aminat.ion 
located at point K has generat.ed a broad area of calculated 
contamination on the Kriging generated contour maps. Due to the 
lack of supporting high concentrations of PCP adjacent to point K. 
it is concluded that this contour is primarily artifactual. 
generated "by the data reducing program in response to the single 
very high concentrat ion detected at K. I t is more like ly tha t. K 
represent.s a small focus of high concent.rat.ion. rather t.han the 
large area implied by the contours. 

Most contamination thai --had been previously detected to the west. 
of the woodtreating tank farm area appears to have been removed 
during recent excavation acti vi ties performed by Time. Th i sis 
reflected by the low results found at points M and U. 

Two locations beneath the warehouse floor were found to contain 
low levels of PCP. Borings 1 and 5 contained 5.7 and 1.4 ppm of 
PCP. respectively. It should be noted. however. that despite 
stringent efforts to prevent contamination. blowing winds and 
"dust devils" were noted during sampling and were observed picking 
up soil from the tank farm area and warehouse floor. Because of 
these concerns, the low levels noted in these samples are probably 
a result of field contamination. 

SUBSURFACE SAMPLES 

Samples were obtained from six depths below the lower surface of 
the concrete floor in the woodtreating chemicals warehouse. Six 
loea t ions. determined by Time and located at extensions of the 
triangular sampling grid ·developed by Riedel. were sampled. The 
approximately 6 inch thick concrete floor was cored using an 
abrasive wheel. Twelve inch diameter holes were cut. The surface 
of the concrete within a 6 foot radius of the hole was swept clean 
and covered with .OOS inch thick polyethylene film to minimize 
contamination from residue found in the warehouse. 

The upper 2 to 3 inches of soil in the hole was removed to 
eliminate contamination with cuttings generated during the coring 
and set up operations. A sample was subsequent ly obta ined us ing 
the technique qi ven above. f rom the exposed surface of the ho le. 
The· holes were desiqnated as numbers 1 through 6. The surface 
sample was collected and held for future analysis. 
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surface of the concrete using split spoon samplers. The sampling 
procedure used will be described in the next (Subsurface Samples) 
part. The selected depth was chosen to position the samples at 
the same true elevation as the surface samples taken from the tanK 
farm area. SaMples of soil from 2 to 6 inches below t.he 10\o1er 
surface of the concrete floor were obtained and held for possibl l 

future analysis. 

Samples were obtained using stainless steel sampling spoons which 
had been previously cleaned with sequential washings of laboratory 
detergent. tap water. hexane. tap water. trisodium phosphate and 
sodium carbonate in water. tap water and distilled water (3X). 
Samples were screened through 0.10 inch stainless steel mesh which 
had been similarly cleaned. The screened material was allowed t.o 
fall directly from the screens into pre-washed 8 ounce glass jars 
fitted with screw cap closures and teflon liners. The cont.ainers 
had been cleaned to EPA specifications and were not opened prior 
to receiving the saMpled material. 

Samples were field logged and containers were marked wit.h the 
date. time. location. sample code. requested analyses and other 
relevant data. Lids were replaced with care being taken t.o ensure 
that no interference with the hermetic seal occurred. Tamper 
indicating seals were applied. chain of custody and analysis 
request forms were completed and the samples placed on ice pr ior 
to transport to the laboratory. Samples were delivered to the 
laboratory within 48 hours of collection in all cases. No 
preservatives were added to soil samples. 

Samples were extracted in the laboratory using method number 3540. 
Soxhlet Extraction. as described in EPA publication SW 846. Test 
Methods for Evaluating Solid Waste. Physical/Chemical Methods. 
The extract so obtained was analyzed for pentachlorophenol by 
method 8040. Phenols. as described in EPA publication SW 846. 
Field and laboratory duplicates were analyzed and spiked sample 
recovery efficiencies were determined. Laboratory blanks were 
analyzed. No field blanks of soil were SUbmitted. All quality 
control results indica ted acceptable performance of sampl iog and 
analysis. 

The restilts of the surface soil samples are listed. along with the 
X and Y coordinates of their respective sampling locations. io 
Table I I 1-1. The coordinates are referred to a temporary bench 
mark located at the end of a concrete wall at the southeast corner 
of the woodtreating tank farm area. The coordinates are given in 
feet. The X axis is aligned in an approximately northeast 
southwest plane while the Y axis is aligned in an approxiMat.ely 
northwest - southeast plane at at 90· to the X axis. 

The results listed in Table 111-1 were subjected to Kriging 
analysis to generate lines of equal concentration 
(equiconcentration isopleths). A .95 smoothing ratio and a search 
radius of 213 feet was used for generation ot the contours which 
are shown in Figures 111- 1 to 111-4. The sample sites and their 
respective concentrations are indicated. The contours are to 
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111-1 through 111-4. The data from these analyses have been 
combined with the results obtained by Riedel at the sample 
locations labelled J through Z in 1985. for the nominal sampling 
depths 2. 4. 7 and 12. to generate concentration isopleths at 
these depths. 

The data listed in t.hese t.ables was analyzed by Kriging analysis 
according to t.he procedure given above. The results of the 
contouring are shown in Figures 111-1 through 111-4. Figure 111-5 
shows the sample locat.ions on a plan drawing of the woodtreat.ing 
chemicals warehouse. Figure 111-6 incorporates the X and Y 
coordinates of the sample locations on this drawing. 

The results indicate that. cont.aminat.ion is restricted t.o the 
woodtreating tank farm area with virtually no contaminat.ion being 
found beneath the central and northern portions of the warehouse. 
There is significant PCP contamination below the surface of the 
southwest corner of the warehouse. which appears to be continuous 
with a vertical column of contamination located immediately 
adjacent to this area in the tank farm. 

Excavations in the woodtreating tank farm area have perturbed the 
original conditions of the site. and therefore the surface and 2 
foot contours are not expected to be representative of conditions 
exist ing prior to the movement of. soi 1. This can be seen by the 
distortion of the vertical colUmn of contamination at the surface 
and two foot intervals, due to the fact that soil at these sites 
had been removed and replaced with soils from other areas wi thin 
the woodtreating tank farm. A computer generated topographic grid 
net of the woodtreating tank farm and warehouse area can be seen 
in Figure 111-7. 

The 4. 7 and 12 foot contours reflect the strong vertical plume of 
PCP contamination which decreases to about 2000 ppm at the 12 foot 
depth. A minor lobe of this plume appears to extend to the 
southeast into the lower corner of the woodtreating t.ank farm area 
at or around the seven foot interval. The vertical plume appears 
to widen and diffUse to the south at the 12 foot contour. 
presumedly due to the presence of groundwater at or near this 
sampling depth. . 

GROUNDWATER ANALYSES 

The nine vertical groundwater monitoring points at. Time (See 
Figure 1-6. Section I) were measured for static water levels and 
tested for pH and PCP. The three slant borings located at. t.he 
southwest corner of the warehouse were not examined. The we 11s. 
which had been previously installed by Time employees or ot.her 
contract.ors. consist of 1114 and 2 inch (1.0.) stainless st.eel 
well points and 2 inch (1.0.) PVC screen and casing. 
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Fo llowing co llect ion of the surf ace samp Ie. the ho Ie wa s adva nced 
using a hand operated. 2 1/2 inch (0.0.) continuous flight auger:. 
Samples were obtained at the following intervals below the upper 
surface of the concrete floor using a 2 inch (0.0.) split spoon 
sampler: 

3.5 to 5.5 feet ( 0 ) 
5.5 to 7.5 feet ( 2 ) 

7.5 to 9.5 feet ( 4 ) 
10.5 to 12.5 feet ( 7 ) 

15.5 to 17.5 feet. ( 12 ) 

Since the upper surface of the concrete floor was 3.5 feet above 
the surrounding soil surface. the five depths listed above were 
equivalent to the 0 to 2 foot·. 2 to 4 foot. 4 to 6 foot. 7 to 9 
foot and 12 to 14 foot intervals sampled in the woodtreating tank 
farm area by Riedel in 1985. 

Samples were taken by removing the drill from the bore hole and 
inserting the split spoon sampler into the bore hole taking care 
not to dislodge any material from the surface or walls of the 
hole. The sampler was driven into the soil using a 20 lb. 
hammer. Hand drilling and driving of the penetrometer/sampler was 
required due to the inaccess ibil i ty of the site to convent iona 1 
drill rigs and to the low overhanging roof of the warehouse. 

Samples were extruded by gently tapping the soils out of the 
sampler onto stainless steel screens. which were cleaned as 
indicated above. The samples were screened. placed into jars. 
labelled. logged and handled as described above. Samplers were 
cleaned after each use. using the decontamination procedure 
described above. The drilling equipment was decontaminatea 
between holes and prior to leaving the site. All decontamination 
water was impounded in 0.0.'1'. 17 E drums until proper disposal 
requirements could be established based on analytical results. 

During drilling. saturated. conditions were encountered at the 12 
foot interval in all holes. No groundwater samples were taken 
from any location. All soil samples consisted of medium grained 
grey - brown to blue sands. Cobbles were encountered in ho les 
number 1 and 2 at a depth of approximately 3 feet below the floor 
surface. The cobbles were associated with a minor clay lens 
approximately 2 inches thick. 

Followinq drilling. holes were abandoned through the addition of 
bentonite pellets to a depth of 13 feet below the concrete floor. 
The remainder of the hole was filled with bentonite grout to the 
surface. The concrete· core plugs removed during coring of the 
warehouse floor were replaced in the hole and bedded with 
bentonite in accordance with Time's request. 

The samples were refriqerated and shipped to the laboratory for 
PCP analysis as outlined above. The results. together with the X 
aad Y coordinates of the sample points. are presented in Tables 
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The wat.er level elevations in the wells. labelled A through 1. 
were measured to the nearest .01 foot f rom the top edge of t.he 
casing at. a scribed mark located on the north side of the casing. 
A Fisher M-Scope previously calibrated against a steel tape was 
used t.o obt.a in t.he measurements. Stand ing bore vo lumes of we 11 
wat.er were calculated based on these measurements and wel 
construct.ion drawings provided by Time. A measurement of the 
Wi llamet. t.e River wa ter eleva t ion re la t. i ve t.o a mark located by 
Time on it.s unloading pier was also taken. 

Stainless st.eel weighted bailers were used to remove at least 4 
standing bore volumes of water prior to collecting representative 
samp les of groundwa ter. The bai lers had been previously cleaned 
by the procedur.e described above. and were re-cleaned after each 
well was sampled. The purged water was collected into D.O.T. 17 E 
drums unt i 1 proper d isposa 1 could be determined based on 
analytical results. 

The samples were dispensed directly from the bailer into two 1 
liter amber glass bottles fitted with screw cap closures and 
teflon liners for PCP analysis. Samples were adjusted to pH 2 
with 1: 1 Sulfuric Acid in distilled water and checked with pH 
paper prior to refrigeration and delivery to the lab. Samples for 
pH analyses were dispensed directly into 250 ml polyethylene wide 
mouthed bottles without preservatives. pH analyses were performed 
within 2 hours of sample collection using a silYer-silver chloride 
reference electrode standardized against two NBS traceable 
reference buffer solutions. Samples were logged. labelled. sealed 
and transferred t.o the laboratory within 6 hours of collection. 
Analyses for PCP were performed as above. except that the sample 
was not filtered prior to analysis. and was extracted by method 
3510. Separatory Funnel Liquid - Liquid Extraction. as described 
in EPA publication SW 846. 

The resul tS of the groundwater investigation are shown in Table 
111-6. Wells C and G were dry and could not be sampled. The pH 
ranged from 6.53 to 6.91. The only well showing detectable PCP 
was well D. in which .044 ppm was detected. Well D is located 
southeast of the woodtreating chemicals warehouse. 
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TABLE 111-2 

TIME OIL CO. 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 S5 3 
K -42 55 8.8 
M -91 55 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 lS 
X -54 2 4.5 
Z -78 73 14 
6 -66 91 0 
S -54 73 5.6 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (mqlKq) or (ppm) 
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TABLE 111-1 

TIME OIL CO. 

COORDINATES - SURFACE PCP CONTOUR 

CODE X Y [PCP] 

J -17 55 2.3 
K -42 55 1200 
L -66 SS 0.7 
M -91 55 1.8 
N -4 38 6 . 3 
0 -29 38 176 
P -54 38 75.3 
Q -78 38 620 
R -17 20 891 
S -42 20 736 
T -66 20 1600 
U -91 20 0.7 
V -2 2 5 
W -29 2 354 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 
6 -66 91 0 
5 -54 73 1.4 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 5.7 

NOTE: [PCP] - CONCENTRATION OF PCP (mqIKq) or (ppm) 
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TABLE 111-4 

TIME OIL CO. 

COORDINATES - 7 FOOT PCP CONTOURS 

CODE X Y [PCP) 

K -42 5S 3 
L -66 5S 8400 
M -91 5S 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
R -17 20 500 
S -42 20 1130 
T -66 20 75 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 
Y -78 2 700 
Z -78 73 7 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -S4 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE 11I-3 

TIME OIL CO. 

COORDINATES - 4 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3.6 
K -42 55 10.5 
L -66 55 7200 
M -91 55 22 
N -4 38 238 
0 -29 38 23 
P -54 38 15 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 
U -91 20 55 
V -2 2 380 
W -29 2 8.1 
X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OIl" PCP (mg/Kg) or (ppm) 
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WELL NUMBER 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

[PCP] 
ppm 
N.A. 
N.D. 

TABLE 111-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29. 1986) 

STATIC WATER LEVEL pH 
(FT BELOW TOP OF CASING) 

14.06 6.80 
15.07 6.70 

DRY N.A. 
14.48 6.53 
15.22 6.54 
15.44 6.57 

DRY N.A. 
11.28 6.91 
14.75 6.77 
25.70 N.A. 

- CONCENTRATION OF PENTACHLOROPHENOL 
- PARTS PER MILLION 
• NOT AVAILABLE 
a NOT DETECTED 

[PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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TABLE III-5 

TIME OIL CO. 

COORDINATES - 12 FOOT PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 2.3 
L -66 S5 2030 
M -91 55 690 
0 -29 38 38 
? -54 38 450 
Q -78 38 1150 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 
Z -78 73 1 
6 -:66 91 0.94 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION Ole" PCP (mq/Kq) or (ppm) 
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The samples were dispensed directly. from the bailer into two 1 
liter amber glass bottles fitted wl.th screw cap closures and 
teflon liners for PCP analysis. Samples were adjusted to pH 2 
with 1: 1 Sulfuric Acid in distilled water and checked with pH 
paper prior to refrigeration and delivery to the lab. Samples 
for pH analyses were dispensed directly into 250 ml polyethylene 
wide mouthed bottles without preservatives. All samples were 
logged, labelled, sealed and transferred to the laboratory within 
6 hours of collection. 

pH analy~es were performed within 2 hours of sample collection 
using a silver.~ silver chloride reference electrode standardized 
against two NBS -traceable . reference buffer solutions. PCP 
analyses were performed by first extracting the samples in the 
laboratory using method 3510, Separatory Funnel Liquid - Liquid 
Extraction, as described in EPA publication SW 846. The extract 
was then analyzed for PCP by method 8040, Phenols, as described 
in EPA publication SW 846. Field duplicates and laboratory and 
field blanks were analyzed. All quality control results 
indicated acceptable performance of sampling and analysis. 

SAMPLE ANALYSIS 

On August 20, a PCP concentration of 2300 ppb was detected in 
Well B. Well B was re-sampled on October 16 at which time a 
concentration of 1000 ppb was detected. No contamination has 
been observed in Wells A, 0, F, H, and I. Wells C, E, and G were 
dry and could not be sampled. The locations of the wells are 
shown in Figure 1. The results of the groundwater investigation 
are summarized in Table 1. 

RECOMKENDATIONS 

Define the rate and extent ot contaminated groundwa·ter 
migration by drilling 2 - 4 lateral dawngradient wells near 
Well B. 

Pursue the remediation plan outlined in our October 1, 1986 
correspondence to you. This plan included: 

a) 

b) 
c) 

d) 

Selecting the "Surface Mounted Soil Washing" technique 
as the most logical remedial plan. 
Performing bench scale and pilot level evaluations. 
Determining necessary destruction steps of recovered 
extracts. 
Ascertaining technical permitting and economic 
feasibility of technique for final disposal action. 

3 
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INTRODUCTION 

SRH Associates collected groundwater samples on August 20 and 
October 16, 1987, from Time oil Co.'s Northwest Terminal Facility 
located in Portland, Oregon. The samples were analyzed for 
pentachlorophenol (PCP) in an effort to further existing data 
concerning past releases of t.his chemical from a wood treating 
chemicals formulating operation at this site. 

The groundwater was sampled ,at nine existing monitoring wells 
surrounding the wood treating chemicals area and was analyzed for 
PCP and pH. static water levels were determined in these wells 
and at a monitoring station for the measurement of Willamette 
River water elevations located on the Northwest Terminal 
facility's unloading pier. 

GROUNDWATER SAMPLING 

Nine vertical groundwater monit:oring points at Time were measured 
for static water levels and te~jted for pH and PCP. The wells had 
been previously installed by Time employees or other contractors 
and consisted of 2 inch and 1 1/4 inch (I. 0.) PVC screen or 
stainless steel drive points and PVC casing. 

The water level elevations in the wells were measured to the 
nearest 0.01 foot from the top edge of the casing at a scribed 
mark located on the north side of the casing. A Fisher M-Scope 
previously calibrated against a steel tape was used to obtain the 
measurements. Standing bore volumes of well water were 
calculated based on these measurements and construction drawings 
provided by Time. A measurem~!nt of the Willamette River water 
elevation relative to a mark located by Time on its unloading 
pier was also taken. 

Stainless steel weighted bailers were used to remove at least 4 
standing bore volumes ot water prior to col'lecting representative 
samples ot groundwater. The bailers had been previously cleaned 
with sequential washings ot laboratory detergent, tap water, 
hexane, tap water, trisodium phosphate and sodium carbonate in 
water, tap water, and distilled water (3X). The bailers were 
recleaned atter each well was sllmpled and new, clean strings were 
attached. The purged water was collected into D.O.T. 17 E drums 
until proper disposal' could bEl determined based on analytical 
results. 

2 
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e) Comparing results with repeat step by step examination 
of next most logical remedial approaches which are: 
"Surface Mounted Th,ermal Extraction" and "In-Situ 
Thermal Extraction". 

Evaluate the vertical gradient of groundwater flux in an 
uncontaminated zone immedialtely adj acent to the soil pile by 
installing one well cluster with mUltiple completion depths. 
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Sam121e ugLl 
( 1) 

MW-A <20 

MW-B 2300 -
MW-C 

MW-O <20 

MW-E 

MW-F <20 

MW-G 

MW-H <20 

MW-I <20 

River 

TABLE 1 - GROUNDWATER SAMPLE RESULTS 

~p 

(2) 

NA 6.61 

1000 6.57 

NA 6.60 

NA 6.43 

NA 6.64 

NA 6.38 

Depth to 
Water, Ft* 

13.78 14.74 

14.79 15.54 

(Dry) 

14.29 15.24 

(Dry) 

15.27 16.02 

(Dry) 

13.78 12.10 

14.57 15.23 

25.67 24.67 

Static 
Water Level 
(ft. MSL) ** 

(1) (2) 

83.36 82.40 

82.04 81.29 

83.64 82.69 

82.70 81. 95 

83.71 82.65 

83.'43 82.77 

(1) As measured on 8/20/87 

(2) 

* 

** 

NA .. 

As measured on 10/16/81 

Distance from well st:Lckup (or pier reference point) to 
water. 

Relative to TBM established by TOC 

Not Analyzed 
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Figure 4 
Site Location Map 

Scale: 1" = 1 mile 
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Wood 
rreating 
Chemicals 

$ 

A complete line of high 
quality wood preservative 
chemicals for: 

Lumber Industry 

Industrial Products 

Utility Industry 

Commercial Wood 
Preserving Industry 

KOPPERS 
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,-umber Industry Chemicals 
End Coatings 
End Sealer. A fast-drying heavy wax 
emulsion, provides maximum pro
tection for green lumber against 
end splitting and checking while 
drying during seasoning. Available 
in clear and a number of colors. 
Do not freeze. 
End Spray 400 Green and Red. Pig
mented color concentrate for appli
cation to lumber ends and plywood 
edges to give uniform color coat
ing to enhance the product appear
ance. Water reducible--do not 
freeze. Can be applied to wood by 
brush or spray. Normally applied at 
ratio of 1 gallon 400 End Spray to 
7-12 gallons of water, depending 
on the desired color intensity. 
Wood Seal Wax. A light-lemon 
color, highly refined wax end sealer 
'-ee of oil and tackiness. Provides 

. aximum protection for green 
lumber against end splitting and 
checking during seasoning. 
Do not freeze. 

Industrial Products 
Penta Stain" Coating. A top quality. 
quickly penetrating outdoor wood 
stain, containing 5% pentachloro
phenol by weight. Also, contains 
quality resins to give good water 
repellency. Available in nine basic 
colors which can be intermixed by 
the buyer for wider color selection. 

Penta Wood Preservative--Con
centrale (East of the Rockies). A 
concentrated solution of penta
chJorophenol to be diluted with 

'fuel oil, kerosene, range oil. or 
1iesel fuel. Contains 41 % technical 
"entachJorophenol. Use on wood 
in contact with ground or other 
severe exposure applications. 

Sap Stain Control 
liquid Azide 200. A 200-1 concen
trate chemical specially designed 
to prevent "enzymatic brown stain" 
on sugar pine. Can be used alone 
or with other sap stain control 
chemicals adaptable. for mixing 
with proportioning equipment. 
liquid Noxtane· 55-1. A specially 
formulated sapstainchemical con
centrate for the prevention of blue 
stain end mold in lumber opera
tions ot southern and western wood 
species. Can be mixed with auto
matic proportioning equipmenl 
Dilute before use either 100 t01, 
66 to 1 or 50 to 1 depending on 
stain hazard. 

Super Noxtanee• A dry powder. 
General purpose chemical to control 
sap stain and mold in freshly cut 
lumber. Buffered for dip tank use or 
used at double strength in spray 
systems •. 

liquid Noxtanee 1. Liquid sapstain 
control chemical concentrate dilut
able at a rate of 80 t01 or 50 t01, 
depending on stain hazard. Liquid 
Noxtane 1 contains sodium penta-

I 

7T1mbertox 40 Preservatlve--Con
centrate (West of the Rockle.). 
A concentrated solution of penta
chlorophenol to be diluted with fuel 
oil, kerosene, range oil, or diesel 
fuel. Contains 40.5% technical pe~ 
tachlorophenol. Use on wood in 
contact with ground or other severe 
exposure applications. 
Penta Wood Preservatlve--Ready
to-U.e. A clear, ready-to-use liquid 
containing 5% pentachlorophenol 
by weight. Solvents used are resid
ual in the wood and do not provide 
a paintable surface. Use on wood 
in contact with ground or other 
severe exposure applications. 

chlorophenate and sodium metabo
rate mixed in a water-organic 
hydrocarbon solvent system. 

Dimension Lumber Protection 
Lumbre"a· Coating. A specially 
formulated weather protective coat
ing. Provides water repellency and 
dimensional stability. Replaces 
paper wrap in protecting quality 
lumber from sawmill to building site 
or lumber yard. Available in clear, 
yellow, brown and redwood colors. 
Dilutable in water in accordance 
with the recommended mixtures. 

TImbertreat™ Chemicals-Concen
trate. Protects freshly cut logs and 
lumber against insect attack. Di
lutes at a rate at one gallon to 160 
gallons of water, specific protec
tion against Ambrosia and Lyctus 
beetles. Active ingredient-Gamma 
Isomer of BHC • 

Dowiclde G-5T Beads-
Sodium Pentachlorophenate. A 
water soluble fungicide tor con-
trol of sap stain on lumber when 
used with buffering agents. 

Woodtor' Preservatlve-Ready-to 
U ••• A clear water repellent preser
vative. Use on wood where cleanli
ness and paintability are desired. 
Contains 5% pentachlorophenol by 
weight. 

vltoOdtoX- Preprime Preservative. 
A high quality water repellent pre
servative for treatment of millwork 
prior to factory paint priming. Avail
able as a 1:4 concentrate or a 
ready-to-use solution. Meets Na
tional Woodwork Manufacturers 
Association Standards for water 
repellency and preservative 
effectiveness. 

( 

BZT0104(e)012547 



( 

LtO .. 140 P ... ervatl.e. At> 
economical water repellent preser
vative for dip treatment ot millwork, 
boxes and pallets. Available in a 
1 ;4 concentrate or ready-to-use 
solution. Meets Federal Specifica
tion TT -W-S72B and National 
Woodwork Manufacturers Associa
tion Standards for water repellency 
and preservative effectiveness. 

Woodtox.152 Preservative
Ready-to-Use. WatE!r repellent 
wood preservative with dark brown 
color added. For tre,atment of wood 
parts used in truck c)r wagon body 
construction, other miscellaneous 
fabricated lumber items. 

Utility Industry Chemicals 

...... 

Pole-Life.8 Ready-to-use. grease
like penetrating coating for ground 
line remedial treatment of stand
ing poles. poles to be relocated. or 
poles stored for prolonged periods. 
Can also be used to treat piling 
cut-offs. Conforms to Bell Labora
tories Specification for C Wood 
Preservative. There are two formu
lations; one contains 15% Sodium 
Fluoride and the other containing 
15% Sodium Borate. in addition to 
10% penta and 15% creosote. 
Pole-Trea"15. A preservative 
grease for use in ground line reme
dial treatment of standing poles, 
relocated poles held too long in 
storage. piling cut-offs. and other 

wood maintenance IJses. Contains 
15% pentachlorophenol and 15% 
creosote. 

Tritox. Tritox Preservative Paste is 
a ready-to-use. grease-like pre
servative for remedi.al treatment of 
standing poles, relot:ated poles, 
pOles stored too lon!~, and piling 
cut-offs. It has a combination of oil 

. soluble and water sClluble preserva
tive materials. The mixture of pre
servatives (10% penta, 35% creo
sote, 40% sodium nuoride) pro
vides the combined preservative 
effect considered more effective by 
some authorities than a single pre
servative. The water soluble salts 
are considered necessary by many 

Commercial Wood Preserving Industry 
Prilled and Block Monsanto Penta
chlorophenol. Highly toxic to fungi. 
termites. many forms of bacteria. 
Use for pressure and thermal treat
ment at utility transmission poles. 
fence posts, guard rails, timber and 
other industrial wood products. 
Meets American Wood Preservers' 
Specification and Fed. Spec. 
TT-W-S70. 
Rocculating Agents. WTC-71 and 
WTC-74 are products designed for 
the treatment of oil in water emul-
sions to allow the removal of oil. 
wood extractives and suspended 
solids from effluents found In re
covery and waste disposal systems, 
wood treating plant operations. 

WTe 7-11 Emulsion Flr.ventlon 
Ald. This product is designed to 
prevent the formation of oil-water 
emulsions in penta sc,lutions used 
In pressure treating. It is added In 
small quantities to thl' treating 
folution. 

YWR-340. Straw-colorod liquid con
taining a blend of resins and sol
vents. Combined with pentachloro
phenol and mineral spirits, it pro
duces a paintable preservative 
water-repellent solution. 
Timbertox 0-5. 50/. pE!nta in petro
leum solvent which meets AWPA 
Standard p.g hydroccllrbon solvent 
Type A. Oark amber color solution. 

Coppertrea" 00 Preservative. 
Copper naphthenate speCially for
mulated to ~eet MIL-W-18142B. 
Amendment 3. Assay 2% copper 
metal by weight in ready-to-use 
solution. Use on wood in contact 
with ground or other severe decay 
hazard areas. 

people for fast penetration results in 
poles with high moisture content. 

Woodtrea~ AA Preservative. A 
paste-like, tan colored emulsion 
preservative for remedial treatment 
of dry wood in buildings and struc
tures. This product is useful for the 
treatment of gains and holes made 
in poles after treatment that expose 
untreated wood such as pile cut
offs; for treatment of bridge timbers 
and other uses where a "loading" of 
preservative is desired. This prod
uct contains 10% pentachloro
phenol. 
Groundllne Treating Accessories. 
Kraft Paper and dating tags and 
nails. are available as accessories 
to ground line products •. 

LST Cosolvent II. Anti-blooming 
additive and co-solvent for light 
solvent pentachlorophenol solu
tions. Meets AWPA Standard p-g 
for hydrocarbon solvent Type C 
90solvent system. 

vPetroset II. This product is a blend 
of solubilizers, inhibitors and anti
oxidants designed to prevent the 
oxidation, sludging, polymeriza
tion, and darkening of pentachloro
phenol solutions employed in ther
malar pressure treating or Boulton 
drying of wood poles. piling, and 
lumber. This product is oil soluble 
and water insoluble. 
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Woodtox@ Pre-Prime 
Ready-Io-Use 

Product Description 

Physical Description 

Penta Content 

Flash Point 

Dilution Data 

Swellometer Efficiency 

Paintability 

Corrosion 

Storage Precautions 

ttses of WOODTOX PRE·PRIME 
. Ready·to·Use 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company, Inc. 
5137 Southwest Avenue 
St. Louis, Missouri 63110 
Telephone: 314-172-2200 

Woodtox Pre·Prime Ready·ta-Use is a liquid water repellent chemical. 
This water repellent wood preservative has been specially formulated for 
treatment of millwork prior to factory or field priming. Wood to x Pre
Prime Ready·to·Use meets National Woodwork Manufacturers Association 
(NWMA) standards. 

Clear, light amber colored solution. 

S.2% by weight technical pentachlorophenol meeting Federal Specification 
TT-W-S70. Contains minimum of 154 gm of penta/gallon as determined 
by AWPA A-S, Section 5 method. 

Minimum 1000F. (Tag Closed Cup) (Typical). 

00 NOT 01 LUTE. This is a S% Ready-to-Use solution. 

Meets or exceeds NWMA Swellometer test of 60% minimum. 

Woodtox Pre-Prime has been specially formulated for maximum com
patibility with paint primer and finish coatings applied at the factory. 
The mineral spirits carrier may be "trapped" when sash parts are bulk 
stacked or bundled too tightly and dip treated; doors or plywood flat 
stacked is another problem. However, where there is free air circulation to 
volatize the light solvent from the Wood surfaces, Woodtox Pre-Prime 
open tank treated millwork, lumber or plywood can usually be finished 
within 24-60 hours after treatment. 

Contains corrosion inhibitor to aid in the preVention of color formation in 
shipping containers or storage tanks, and to minimize corrosion and/or 
discoloration of metal fasteners. 

None, other than to keep out water. Stable over the normal range of 
storage conditions. 

Woodtox Pre-Prime is used for the treatment of sash and other millwork to 
meet the Seal of Approval program of the NWMA for a preservative water 
repellent (lS-4). It is also useful for the treatment of other wood 
products where the benefits of a preservative and water repellent solution 
are desired that will help control stain, decay (rot), termites, and other 
wood boring insects; that will not cause grain raising, and that will leave 
the wood paintable. 
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Treating Data Woodto" Pre-Prime may be applied by the vacuum, immersion, brush, or 
spray methods. The effectiveness of the treatment is in proportion to the 
distribution and rettention of solu,tion in the treated item. 

Safe Handling of 
Pentachlorophenol Solutions 

See Koppers Compalny, Inc. Bulletin - "SafetY Measures & Precautions for 
Handling Solutions Containing Pentachlorophenol". 

Packaging Bulk - 4,000 to 10,000 gallon tank cars; or in minimum tariff tank truck 
transports. Also avalilable in 5 gallon and 55 gallon drums. 

Shipping Classification Chlorinated phenol petroleum solution - Wood Preservative Liquid, Not 
Exceeding 5% of chlorinated phenol by weight. 

Production points and St. Louis, Missouri, Port I and. Oregon 
shipping points 

KOPPERS 
Chemicals and Coatings 

'!"". Info,maClon ,;".n ".,.In il .,awel Oft _ •• _I.nc •• ,.P' ...... I 0'" _ •• "d9m.nt In tIl ..... 11.'. and 'I 'n'._eeI '0 De "efP'ul. 
e", _ c .. nnot .... um. ,.",on.'Dility '01 any 1_ Of accident tt'at .... y ...... t ',on, III uMi. 

FP·179 

Octo.,.,. 1976 LithO In U.S.A. 

,
t 

\ 
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I \ WOOD TREATING CffHHCALS DEPT. 
~ KOFPERS COMPANY, INC. 

5131 SOUTHWEST AVENUE. ST. lOUIS. MISSOURI 63110 

314 • n2-2200 

PRODUCT INFOctMATION DATA 

WOODTOX· PRE-PRIME CONCENTRATE 
October I, 1969 

Trade Name Penta water repellent preservative concentrate 

Wood Treating Name Woodtox· Pre·Prime Concentrate 

Chemical Name Penta water repellent preservative concentrate 

Description Clear, medium amber color solution 

Penta Content 21.2'0 by weight technical pentachlorophenol meeting Federal 
Specification TT-W-570 

Non-Volatile Content 53.0'0 by weight 

Specific Gravity O. 9784 at 15.5 deg. C. (typical) 

Weight per Gallon 8.15 pounds at 15.5 deg. C. (typical) 

:-"our Point Plus 18 deg. F. 

Flash Point 100 deg. F. (Tag. Closed Cup) (minimwn) 

Dilution Woodtox· Pre-Prime concentrate is readily miscible with mineral 
Instructions spirits or other light petroleum solvents without heat or special 

agitation. To cut back to the normal 5% pentachlorolfhenol ready
to-use strength, one gallon or part by volume of the concen~rate 
should be diluted with four gallons or parts by volwne of mineral 
spirits to make five gallons of Woodtox· Pre-Prime. Heavier 

. petroleum solvents than mineral spirite are not recommended as 
diluents since paintability of the treated wood would be affected. 
Federal Specification TT-T-OZ91a., Grade I, or ASTM Standard 
D-235-39 can be used for procurement of a suitable mineral 
spirits diluent. A distillation range of 330 to 385 deg. F. for this 
type of light petroleum solvent ie typical of current refinery 
production, but in many "areas and for a small price differential 
LEP mineral spirits with an end point as low as 350 deg. F. ie 
readily available. The LEP mineral spirits is also readily • miscible with Woodtox Pre·Prime concentrate and the speed 
upon drying of the treated wood may be as much as 2.5'0. Xylol 
and other lighter solvents are not recommended. 

·Trade Mark Registered U. S. Patent Office 

.... C' ..... 0 ...... 0 ..... c __ c ............ co 0" 4MI_ .... c ..... c .......... c .... ow. e.e" .Iv ....... " , •• _. _.,TCA •••••• 

... , .. _oeo "0 .c -Ct..P""'" .". -c c .... o. a •• v_. _c.~o ........ ,." 1' •• ....... 0 •••• "cC'.~'" ,. .... , _a. _ •• " .... '.0 .. "e ue. 

BZT0104(e)012551 



Swellometer 
Efficiency 

Paintability 

Storage 
Precautions 

Safe Handling of 
Pentachlorophenol 

Packaging 

Shipping Class 

Production Pointe 

..... 
.,ing Points . 

WOODTOX· PRE-PRIME CONCENTRA TE. 

This concentrate. when properly diluted, will make a water re
pellent solution having a :lIwellometer efficiency of 60'0 minimum. 

The ready-to-use solutiolC\ made with this concentrate dries to a 
firm film and contains a l:ni.nimum of paraffin or other water re
pellent ingredients that hmd to interfere with paintability. The 
length of time that should elapse between the time the wood is 
treated and the time that paint, varnish. or other finishes are 
applied depends upon how soon the excess mineral spirits used 
as a carrier can get out elf the wood. The mineral spirits 
carrier may be "trapped" when sash parts are bulk stacked or 
bundled too tightly and dip treated; doors and plywood flat stacked 
are another problem. Helwever, where there is free air circula
tion to volatilize the light solvent from the wood surfaces, 
Woodtox· Pre-Prime open tank treated tnillwork. lumber. or 
plywood can usually be fi.!:1ished within 48 to 7Z hours after the 
treatment. Woodtox· Prle-Prime Concentrate meets paintability 
tests or standards of Federal Specification TT-W-0057Za. the 
NWMA, and ·CS 26Z-63. 

Some sedimentation may occur after long standing. but this 
is relatively insignificant 011 a weight basis and should not reduce. 
the efficiency of the prod1.lct after dilution. This concentrate 
thickens when exposed t~l low temperature. but returns to normal 
fluidity when stored at ordinary room temperatures. Containers 
should be thoroughly agitilted before re:noving contents when 
temperature of the COnCel:ltrate i. below 40 deg. F. 

See Wood Treating Chemicals Co. Bulletin 1049 entitled "Safety 
Measures and Precautions for Handling Sol utions Containing 
Pentachlorophenol. " 

S gallon and SS gallon dr1.:Ln1s. and bulk shipments in tank cars 

Wood Preservative. Liquid NOlBN 

Saint Louis. Missouri ami Port I and, Oregon 

Saint Louis. Missouri and . Portland, Oregon 

Printed in U. S. A. 
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Woodtox® 140 Ready-ta-Use 
Liquid Water Repellent Solution 

Product Description 

Physical Description 

Penta Content 

Flash Point 

Dilution Data 

Swellometer Efficiency 

Paintability 

Corrosion 

Storage Precautions 

Uses of Woodtox 140 
Ready-to-Use 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company. Inc. 
5137 Southwest Avenue 
51. Louis. Missouri 63110 
Telephone: 314-772-2200 

Woodtox 140 Ready-to-Use is a liquid water repellent solution_ This 
water repellent wood preservative has been specially formulated for 
the treatment of ammunition boxes, millwork and other exterior wood. 
Woodtox 140 meets NWMA Standards and Federal Specification 
TT-W-572B. 

Clear, light amber colored solution. 

5:2% by weight technical pentachlorophenol meeting Specification 
TT-W-57Q. 

Minimum 100°F (Tag Closed Cup) 

00 NOT 01 LUTE. This is a 5% Ready-to-Use solution_ 

Meets or exceeds NWMA Swellometer test of 60% efficiency. 

Woodtox 140 Ready-ta-Use has been formulated for good compatibility 
with most finishes, including those used for finishing by the millwork. 

. industry. . 

Contains corrosion inhibitor to aid in the prevention of color forma
tion in shipping containers or storage tanks, and to minimize corrosion 
andlor discoloration of metal fasteners. . 

None other than to keep out water. Stable over the normal range of 
storage conditions. 

Woodtox 140 Ready-to-Use is used for the treatment of ammunition 
boxes, millwork and exterior wood, where the benefits of a preservative 
and water repellent solution are desired that will help control stain, 
decay (rot). termites, and other wood boring insects; that will not cause 
grain raising, and that will leave the wood still paintable. 

Treating Data Woodtox 140 Ready-to-Use may be applied by conventional methods 
such as vacuum, immersion, brush, etc. The effectiveness of the treat
ment is in proportion to the distribution and retention of solution in 
the treated item. 
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Safe Handling of 
Pentachlorophenol Solutions 

See Koppers Company, Inc., Wood Treating Chemicals Dept. Bulletin -
"Safety Measures & Precautions for Handling Solutions Containing 
Pentachlorophenol". DCI not use this product indoors. 

Packaging Bulk - 4,000 to 10,000 gallon tank cars; or in minimum tariff tank 
truck transports. Also a"ailable in 5 gallon and 55 gallon drums. 

Shipping Classification Chlorinated phenol petrc,leum solution - Wood PreserVative Liquid, 
Not Exceeding 5% of chlorinated phenol by weight. 

Product Points and St. Louis, Missouri Warehouse Port I and. Oregon 
Shipping Points 

Koppers Company. Inc. 
Pittsburgh. Pa. 15219 

KOPPERS 
Chemicals and Coatings 

'- T". Info .. "atlon el ... n " ... In II ... _ on _, ..... 'I.ne •• ,.cw ... nU __ t IUdtm.nt In "'. matt .... and II Int.ncMcI to De ".pful. 
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Woodtox® 140 Concentrate 
Water Repellent Pentachlorophenol 
oreservative 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company, Inc. 
5137 Southwest Avenue 
St. louis, Missouri 63110 
Telephone: 314-772-2200 

Product Description Woodtox 140 - Concentrate is a water repellent pentachlorophenol 
preservative. 

Physical Description Clear - Reddish·Amber colored solution. 

Penta Content 22.0% by weight Technical Pentachlorophenol meeting Federal Spec. 
TT-W·570. 

Specific Gravity .959 at 15.SOC (60°F.' (Typical) 

Weight per Gallon 7.99 Ibs. at 15.SoC (60°F.) (Typical) 

Flash Point 43°C (110°F.) (Typical) 

Dilution Data Before using, dilute at the ratio of one part this product to four parts 
by volume of a mineral sPirits, naphtha, or equivalent solvent weighing 
not more than 6.46 Ibslgal. to make a ready·to-use solution containing 
not less than 5.2% Technical Pentachlorophenol by weight. The diluent 
should have an end point no greater than 3600 F. for quick drying and 
paintability. Agitate thoroughly before using. 

It is recommended that the solvent used should be LA. Rule 66 
exempt. 

Swellometer Efficiency Woodtox 140 Concentrate when diluted at the rate of one to four as 
suggested above and with a suitable mineral spirits will exceed 
swel/ometer efficiency of 60%. 

Storage Precautions As Woodtox 140 Concentrate is made with technical grade materials, 
upon long standing some sedimentation may occur. This sedimentation 
is relatively insignificant on a weight basis and does not reduce the 
efficiency of the product after dilution. This concentrate increases in 
viscosity when exposed to low temperatures, but returns to normal 
fluidity if stored or used at ordinary room temperatures. 
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Use Data This concentration is to be used for the preparation of a ready-to-use 
solution which conforms to NWMA IS-4 and Federal Specification 
TT-W-572B when diluted according to label directions. 

Safe Handling of 
Pentachlorophenol 

For additional information see: "Safety Measures & Precautions for 
Handling Solutions Containing Pentachlorophenol". 

Packaging 55 gallon drums. 5 gallon drums and tank cars. 

Shipping Classification Wood Preservative, NOI LIQUID OR PASTE 

Production Point St. Louis. Missouri Portland, Oregon 

Shipping Point St. Louis. Missouri Portland, Oregon 

r 

Koppers Company, Inc. 
Pittsburgh, Pa. 15219 

KOPPERS 
Chemicals and Coatings 
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WOO D TREATING 
C HEM CAL 5 co. 

5137 Southwest Avenue / St. Louis. Missouri 63110 / 314 PR 2-2200 

iheet No. 125 
March 15, 1967 

Trade Name 

PRODUCT INFORMATION DATA 

WR CONCENTRATE 340 

Water Repellent Concentrate 

Wood Treating Name WR CONCENTRATE 340 

Chemical Name 

Description 

Penta Content 

-. ~pecific Gravity 

ight pe r Gallon 

Pour Point 

Flash Point 

Mixing Data . 

Same as Trade Name 

Straw colored liquid containing the proper blend of water repellents 
and co-solvents so that when blended with Monsanto Penta and with 
mineral spirits, meeting specifications indicated below, a non
blooming, paint able preservative water repellent solution will re
suIt which will meet the requirements of Federal Specification 
TT-W-S72 and AWPI Standard LP-3. 

None 

O. 889 at 15.50 C. (600 F.) (typical) 

7.49 pounds at 15.50 C. (600 F.) (typical). 

65 0 F. (approximate for homogeneity) . 

1050 F. minimum - Tag. Closed Cup 

The following mixing instructions are given in units of 405 1bs. of 
WR CONCENTRATE 340 as that is the weight of the concentrate 
packed in 55-gallon drums; 

WR CONCENTRATE 340 
Monsanto Technical Penta 
Mineral Spirits (500 Gals. ) 

405 pounds 
200 pounds 

3241 pounds 

This will yield 566 gallons of water repellent solution containing 
5'0 by weight of Pentachlorophenol if the Mineral Spirits has a 
weight of 6.5 lbs. per gallon which is typical. Weight of treat
ing solution will be approximately 6.80 pounds per gallon. The 
volume yield will vary with the weight of the Mine ral Spirits or 
equivalent light petroleum solvent used. 

See Wood Treating Chemicals Company Bulletin 1108 and 1513 

,. .. « ... trO •• A'I'IO ... ,ye" .. c ••••••••• co .. ou. c.p ...... e ... -cp ..... ..".. ou •• en N .... C ....... c .. ,,'fT ••. & .. 0 I. 
".TC"O&O TO e. MC"","ULa euy we CA ••• ,. " •• WelC .C.POfII •••• Lln .... "' •• "'0 ...... ce • ....,. T"AT .... a •• ,,,,,_, ".0_ .... ue. 
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Mixing Procedure 

Treating Data 

Safe Handling of 
Penta and Penta 
~olutions 

'ackaging 

Shipping 
Clas sification 

Production Point 

Shipping Point 

WR CONCENTRATE 340 

for typical specifications for a suitable Mineral Spirits. 

Mixing will be facilitated by bringing the WR CONCENTRATE 340 
to a temperature of 65 0 F., or higher, to insure homogeneity and 
to facilitate removal fror:n drums or to pump from tank cars or 
storage tanks. In blending, first add Mineral Spirits or equiva
lent light petroleum solv«mt to the blending tank. Heat to 90 0 F., 
or higher; then add the WR CONCENTRATE 340 and before add
ing penta. Mix thoroughly and then add the Monsanto Penta. Mix 
until dissolved. Agitation and! or heating while mixing the penta 
will greatly hasten the rate of solution. 

See' Wood Treating Chemi.cals Co. Bulletin Ii 1513 entitled "Pres
sure Treatment with Penta. Water Repellent Preservative. " 

See Wood Treating Chemi.cals Co. Bulletin 111049 entitled "Safety 
Measures And Precautiotl.s For Handling Solutions Containing 
Pentachlo r 0 phenol." 

8, 000 gallon tank car s 
6, 000 gallon tank car s 
4, 000 gallon tank car's 
55-gallon open-head drums (net 405 pounds) 

Wood Preservative Liquid. N. O. I. 

St •. Louis. Mis sour i 

St. Louis. Missouri 

Printed in U. S. A. 

r 
\ 
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Timbertox 40 
Penta Wood Preservative 
::oncentrate 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company. Inc. 
5137 Southwest Avenue 
St. Louis. Missouri 63110 
Telephone: 314-772-2200 

Product Description Timbertox 40 Penta Wood Preservative Concentrate contains penta· 
chlorophenol and solvents. This product was designed as a freight saving 
method of supplying pentachlorophenol so that ready-to-use penta 
solutions could be prepared with locally available diluents and without 
the necessity of heat or special mixing equipment. 

Physical Description Timbertox 40 penta wood preservative concentrate is a clear-dark amber 
colored solution. 

Penta Content 40.S% by weight technical pentachlorophenol meeting federal specification 
TTW·S70. 

Specific Gravity 1.12 at lS.SoC (600 F.) (Typical) 

Weight per Gallon 9.32lb.lgallon at lS.SoC (600 F.) (Typical) 

Pour Point Below -260 C (1SoFJ 

Flash Point 850 C (1850 F.) (Typical) 

Dilution Data The amount of diluent used with this concentrate depends upon the 
concentration of penta desired in the ready· to-use solution and on the 
weight per gallon of the diluent. Furthermore, the choice of diluent 
depends upon the end use for the diluted material. It should be 
recognized that if light oils such as mineral spirits are used as a diluent, 
the penta may bloom (crystallize on the surface of the wood). Any oil 
with over 50% of its distillation range falling under SOOoF. will probably 
allow blooming. 

Since a 5.2% solution is generally desired for wood preservation the 
following formulation will show how much diluent oil is required: 

% active ingredient 
in concentrate Minus 

% active ingredient 
desired -------------------------------------------------X 

% of active ingredient desired 

Weight of concentrate per gallon 
--------. ----- = Gallons of solvent desired. 
Weight of solvent per gallon 
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Dilution Data 
(Continued) 

Using the foregoing formula as an example, and using a fuel oil weighing 
7.0 pounds per gallon, to make a 5.2% ready·to·use solution would 
require: 

40.5·5.2 9.32 
----X -- = 9.04 gallons of oil 

5.2 7.0 

Timbertox 40 penta wood preservative concentrate is made with technical 
grade materials; therefore, when this concentrate is diluted with certain 
low aromatic petroleum products, a slight sedimentation in the finished 
solution may appear. This sedimentation is relatively insignificant on a 
weight basis, and if it is detrimental it can be removed by filtration or by 
settling for 48 hours and drawing it off the bottom of the container. 

. Uses Follow detailed instructic.ns on the label for the use of Timbertox 40 
penta wood preservative concentrate in wood preservation, and termite 
control. 

Storage Timbertox 40 penta wood preservative concentrate has a very good low 
temperature stability. Its viscosity increases as the temperature decreases, 
and it finally becomes so 'liiscous that it will not pour. Upon return to 
room temperature it again becomes fluid. If it is known that it has been 
chilled to, or near, the solidification point, it is always good practice to 
agitate the container (roll the drums) to insure uniformity of product 
each time before any product is withdrawn from the container. , 

Safe Handling For additional information please see Koppers bulletin titled "Safety 
Measures and Precautions for Handling Solutions Containing Penta· 
chlorophenol". 

Packaging 55 galfon drums and bulk shipment in tank trucks. 

Shipping Classification Wood Preservative NOI Liquid or Paste 

Production and Shipping Portland, Oregon 
Point 

Koppers Company. Inc. 
Pittsburgh, Pa. 15219 

KOPPERS 
Chemicals and Coatings 
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" But ... C4I"not ." .. "" fftoon,.OiUty fOf .ny lOll Of KCtcSenl that m.ay .. .-.un ftcwn Itl use. 
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Safety Measures and 
I')recautions for Handling 
\Jolutions Containing 
Pentachlorophenol 

All users of Koppers pentachloro
phenol solutions should give careful 
attention to these safe handling in
structions to avoid unnecessary ex
posure that might cause skin irrita
tion or other health hazards. 

Chemicals which are sufficiently 
toxic to control various wood de
grading organisms and insects may 
generally be considered as sub
~tances which should be handled 

th due care to avoid irritation or· 
ler harmful effects to human 

::>eings and to prevent contamination 
of food stuffs. Although millions 
of pounds of pentachlorophenol 
has been sold since its commercial 
manufacture was started in the 
United States in 1936, and billions 
of pounds of penta solutions have 
been used, occasionally troubles 
arise because of the improper 
handling of the dry chemical or 
solution. The purpose of this bulle
tin is to give information that will 
help prevent health hazards and to 
also suggest action to be taken' if 
the product has caused a health 
hazard. 

For toxicological information on 
pentachlorophenol crystals, or prills, 
refer to Monsanto Chemical Com
pany - Technical Bulletin No. 
IC/PS·3 titled "Handling Precau
tions for Penta and Santobrite". 

fe Handling Penta Formulations 
.11 general, there are two types of 
penta formulations, Concentrates 
and 5% Ready-to-Use Solutions. 

Most of these solutions contain 
alcohols and/or aromatic petroleum 
oils as the solvents and carriers, and 
these materials as well as the penta 
can cause health problems if not 
handled properly. 

The greatest chance for harmful 
amounts of penta formulations to 
get into the body is through the skin. 
Of course, swallowing could occur, 
but this is rare. The oils and solvents 
used to dissolve penta are usually 
nasa.1 or respiratory irritants, so 
they also often cause sneezing, 
coughing or eye irritation; so a per
son tends to get out of the areas 
causing these health discomforts. 
The chief method of body damage is 
apt to come from the solutions that 
get on the skin. Since individuals 
vary considerably as to their sus
ceptibility to skin irritation, no set 
rules can be devised, but a very 
simple rule can be followed: Keep 
the solutions off the skin, and if they 
get on the skin wash them off with 
soap and water. 00 not allow the 
solutions to saturate clothing and 
then continue to wear such 
contaminated clothing. 

Koppers sells a number of penta 
formulations under such trademarks 
as Woodtox GP, TImbertox GP, Wood
treatS and Liquid NoxtaneGP to 
name some of the most common 
ones. These materials may be for 
use as preservatives in or on wood, as 
termite control materials, or for the 
control of other insects or fungi. 
Safe handling data can be 

Specialty Wood Chemicals Group 
Forest Products Oivision 
Koppers Company. Inc. 
5137 Southwest Avenue 
St. Louis, Missouri 63110 
Telephone: 314-772-2200 

divided into two parts - health 
and use practices. 

Health and First Aid Measures in 
Connection With The Use of 
Penta Formulations 
Users of any of Koppers formulations 
should give careful consideration to 
the safety measures and precau-
tions given on the label for each 
product. Since these products are 
registered with the EPA under the 
Federal Insecticide, Fungicide and 
Rodenticide Act, the labels on each 
package must carry an approved 
caution statement. (Since penta is 
not defined as a highly toxic poison, 
the skull and cross bones marking is 
not required. This marking is a DOT 
requirement but is not required on 
EPA registered labels.) The precau· 
tion on any Penta containing product 
contains in essence all or some part 
of the following information, 
depending upon the product: 

Do not breathe vapor. Do not get 
in eyes, on skin or on clothing. 
Keep away from foodstuffs, 
children, pets and livestock. If 
swallowed, induce vomiting by 
administering emetic - call a 
physician. To remove from skin, 
wash with plenty of soap and 
warm water. Flammable - keep 
away from fire and flame. 

Solutions of pentachlorophenol are 
irritating to the skin of most indi
viduals and will be absorbed on 
contact, and if repeated contacts 
occur, the rate of absorption varies 
depending on the solvent used and 
the individual's susceptibility_ Some 
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of the lighter petroleum solvents 
are irritating to the skin with or 
without an admixture of penta
chlorophenol to the oil solution. 

·"lwever, the safety and comfort of 
_.e worker handling pentachloro- . 

( 
'henol solution such as Woodtox, 

.mbertox, Woodtreat or Liquid 
Nox tane will be assured if he 
follows such precautionary 
measures as his particular appli
cation makes necessary. These 
measures will vary from simple 
washing of the hands with soap 
and water at the completion 
of the handling operation~ to the 
wearing of protective garments and 
accessories for a workman con
tinually on duty at a treating tank 
is subject to possible contact with 
the preservation formulations. 
Rubber gloves and protective 
clothing should be worn when 
handling the freshly treated wood. 

Safe handling measures may be 
summarized briefly: 

DO NOT SWALLOW 
~Iutions containing penta should 

t be taken internally. They 
.hould not be placed so that 

ildren or animals will get into 
,nem, and opened or discarded 
containers should not be left 
where the contents could cause a 
health hazard. If any ·penta solution 
is swallowed, vomiting should be 
induced by administering mustard 
and watet, and a physician should 
be called~ 

PROTECT EYES, NOSE 
AND THROAT 
Formulations containing penta 
should not be used in enclosed areas 
without adequate ventilation. Eyes 
should be protected from splash. 
drip or spray by the use of goggles. 
If any penta solutions get into the 
eyes, flood the eyes with water (do 

-877 

Ut"o 'n U. S. A. Oct_t_ 1,7. 

not rub tne material IOta me eyes!), 
and if irritation contlinues after 
thorough bathing of the eyes, call a 
physician. Workmen handling penta 
solutions should be t,aught to 
cleanse the face and hands promptly 
after working with pEmta formula· 
tions to avoid having the material 
get in or on sensitive body parts or 
be absorbed by the skin. 

DO NOT GET ON SKIN 
Pentachlorophenol so,lutions are 
irritating to the skin of most 
individuals. Whether the irritation 
comes from the carriEn or the penta 
is immaterial - penta formulations 
should not be left in (;ontact with 
the skin. Long exposures or frequent 
short contacts can result in Penta 
being absorbed throu~lh the skin. 
This hazard can be av()ided by the 
use of synthetic rubbE!r gloves and! 
or other protective garments. 

IT IS EASIER TO AVOID 
TROUBLE THAN CORRECT IT 
Commercial wood treclting plants. 
formulations manufacturers, and 
termite and other pest control 
operators are accustomed to 
hand.ling chemicals and formula
tions of them, and usually take 
precautions to pr9tect themselves, 
their workmen and the!ir clients. 
The above precautionary measures 
are reviewed in order to help 
maintain the good recclrds that 
have accompanied the successful 
use of penta fomlulatiuns. 

Simple precautions as ~Jiven above 
include washing the exposed body 
parts with soap and water at the 
completion of a handlil1g operation 
and the wearing of adequate pro
tective garments. Clothing that 
becomes contaminated with solu
tions containing penta !should be 
changed to avoid skin contam
ination. 

Washing with soap and water 
should be routine practice before 
eating, drinking or smOking and at 
the close of the working period. 
It may be advisable at other times, 
under particular conditions, and 
should always be practiced in cases 
of contact. The secret of safe 
handling of penta preparation is 
simply to avoid direct physical 
contact with them. 

PRECAUTIONS RELATIVE TO 
THE USE OF PENTA 
FORMULATIONS 
Besides health hazards, there are 
problems that can arise because of 
the misuse of penta formulations. 
Know your product! Know what it 
was designed to be used for, and 
read the directions for use on the 
label. It is a violation of Federal 
Law to use any EPA registered 
product in a manner inconsistent 
with its labeling_ 

Wood preservations formulations 
can affect subsequent paint coats, 
therefore select the proper formu· 
lations and use them properly. 

Termite control or wood preserva· 
tion solutions containing penta can 
kill vegetation unless properly used. 
They may also impart odors. Follow 
the manufacturer's recommenda· 
tions for use. Pentachlorophenol is 
toxic to fish. therefore, do not dis
pose of near water drainage to 
streams or bodies of water. Consult 
the label for pesticide disposal and 
container disposal directions. 

Free access of air should be pro
vided for all surfaces of wood after 
its treatment with pentachlorophenol 
solutions and before the wood is 
used so that the preservation liquids 
will not be on the wood surfaces 
when the wood is put in use. 

KOPPERS 
Chemicals and Coatings 
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C Oil·Penu 

I. Fire Hna,ds: n.is solution wiu burn 
if exposed 10 an open n;ame. T;anks 
tlf lines must be thoroughly cleaned 
beforc hurning or welding m:ay take 
pbee. Oe-oln up spills prumrdy and 

ubserve Gllud housekeeping practices. 
The loe:lliun :lIld operation of fue 

liShlinJ: c'Iuipment shnuld be known 
In 211 c:mplnyees. Definite procedures 
Itl be fuUuwed in ease of a nrc 
shnuld be prepar("d and posled. 

2. Personnel Haurds: Oil-Penla wiD 
cauSe skin irritaliun un conl:u;t. Oil
Pcnl;! snlUlinns are more haurdous 
th3n ~nta alone. 

J. Prolective Equipment: \\, :3f rubber 
~Itlves :md gogr.les wt:r-~! handline 
Oil·Penla suJuliuns. Rubber over
shues shuuld be 'w;;;n when foot 
ctlnlaminalinn is possible. 

4. First Aid: Eye ('un tact: Flush the 
eye with water and sec .. physician • 
imlllcdi:ltdy. 

51.;i/l Contact: Wash the an~cted 
area wilh soap and w:aICC. Launder 
do/hi"!: before re·UK. Discard con
camin;lled shoes. 

Pentachlorophenol (Penta) 

I. Fue Hu:trds: N,mc 

2. Personnel Hazards: 

A. Dtll1cII slVlflllcJw. Penta shuuk no( 
be tllkcn internally. If it ; 'lCc:i

dentally sw:allnw.:d. either a:;. .,1Iid 
tlr in s"luliun. "''IIni!'ng .sll •• ~.a be 
illuuLed hy adn'.misu:llinn or 
musl:Hd :lnd w:aler. ew nlher emetic. 
:llld :I phy~i:an ~hclUld he c:allccl. 

U. 1't,"C'c'l "-''N. lUIa'. II,nl#ll. Penla 
dust is iftil:atinl! HI the mucnus mem. 
brolne:s uf the eyes. nusc: and Ihnat 
It may prnvide: vittlent sn«zing :lnd 
CCIUI:hint: whcn inhaled. Fur pm· 
l"" .. 'Cd e:xrusurc: ttl Ihe: dust. a res
piralor ,'r :a folded pu:t.e: shuuld be 

wnrn "ver 'he Ik'se :lind mlluth. TIu: 
I.'ye:i should be prutcClcc1 by ,og;les. 

DECEMBER 1972 

-- ---_._---

Induors a fOfced..cJrafc ycnlil .. tin; 
system is highly desirable. nle 
worker should be l:au;ht tu W"oIsh his 
face and hands promptly (If :any 
penta dust since (his miGhI l:ater find 
ilS way into semi'ivc: regions such as 
the eyes. or be absorbed by the skin. 

C. Dt, nol inJlIlle IItlPUfS. Per,!, fut· 
mubtinns slluuld nol be brca t • d or 
allowed 10 contact mucous mem
branes of the: eyes. nuse. lhroat or 
skin. Whcce f .. rmulations are: beinG 
used in weed control wurk. fur ex. 
amplc. the wurkcr's respir:atnry sys· 
tem should be fully pmtectcd frum 
inhalation of the spray alld his body 
ptotC:C:lcd with suilOible dnlhing. 

D. AwlicJ skin (Vulltlcl. Bulh Ihe 
solid penl.. and its sCI'ulions ate 
uotaling to the skin of nlUst indivi· 
duals.: Tbey may be: :absurbed if 
contact is prolonged beyund live to 
len minutes. I~r if rcpc::aled contacts 

'cur for shurter periods. 

'3ledm Equipment: War gltlVes 
,·nencvcr handling pcnt:a. pent:a sulu· 
lions or penla lr~tcd WHet<!. W~:1r 

Bumes wh~l1OIcr there is Ihe r0ssi· 
biJity of penta .,r penla sulutiu"s 
coming in contact wilh .he eye. W~r 
a fllce zmsk wllC11l~l1dlin; dry penta • 
10 prnoeni inhabliun lli' the dusL 

Wear protective c;amlcntl. :tnd 
lIC'-::uoOes.· aolhi"~ wI.ic:h becumes 
we( wich penta prcp:lr:acions shuuld 
be: prompdy changed few clc:an i, ems 
sin,: "t;n absnrpti<lO can t:alte ;..'!3CC 

eVe . ".>flJ diluled sU/Ulitlf1S. 
h, .. Uy. washing with suap and 

water s"elUld be ruutinc: pr:kticc 
before Qtin;. drinkin~ til" smnki .. , 
and al the close of the wnt"kina: 
period. nae secret nf $Ife h:andlin~ uf 
penla preparaliufts is simrly to avuid 
direct physical contact. 

4. FIrSt Aid: Fu, exlccl1;ll c:xpnsu,c. 
wash afrected .. rca with snap :lIld 
water. For inlernal exposure, induce 
Wlmitini: if cunscioUl. Contact .a 
phY~&an at on«. 

~ ,. 
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PROCEDURES FOR EN
TERING AND CLEANING 
TANKS AND OTHER 
ENCLOSED SPACES 

\. Responsibility 
ReSPOfls.bi'ity lor salety resls wilh 
the SUPERVISOR at all times. This 
responsibility covers-conditions of 
WOI'k 101 contractOlS' employees. 
WOfkmen from other divisions. and 
hIS own men. He must make sure 
mat adequate sleps have been 
taken to eliminate or control the 
hazards. He musl also make sure 
that all personnel understand the 
nature 0' such hazards which re
main and the precautions to 'ollow. 

B. Description 
-Enclosed spaces- is defined as. 
but not limited to. the following: 

1. Enclosures with limited access 
openings for personnel. such as 
closed storage tanks. tank cars. 
process vessels (usuaRy with 
only a man·hole for entering). 

2. Tanks. pits. tubs. vaults. vessels. 
Of. other confined spaces with 

~. one side open to the air but so 
deep as to require entrance and 
aid of an assistant in case 01 
emergency. 

3. Confined spaces. such as venti
lation or exhaust ducts. sewers. 
underground utility tunnels or 
pipelines. 

C. Hazards 
The haZards commonly encounter
ed are: 

1. Toxic vapors in fatal concentra
lions. This may result from known 
material in the tank. by gradual 
release trom sludge or scale. or 
by leakage from intermnnected 
systems due to failure to blank 
off or disCOMed pipeines or 
duets. 

2. Inflammable gases. with po.
tenlial ot fire or explos1on. 

3. lack of oxygen. causing asphyx
iation. This may red from 
chemicals absorbing or replacing 
oxygen in the tank air. or from 
inert gas often used to ellclude 

.-. .... oxygen 10 reduce the possibility 0' explosions. Ai; in dean tanks 
closed 'or an elltended period 
may become deficient in ollygen 
because ·of rusting (or ollidation, 

15·1 

Of Ihe metal of the tank. Improper 
or InCJdcqualo ventlla/lOn du"ng 
tank work may also result in a 
lack of ollygen. 

4. Electrac shock from portable 
lights. tools. or associated electri
cal equIpment. 

S. Injury from mecharucal eqUIP
ment ~ch as millers. conveyors. 
etc.. . that are Inadvertently 
activated. 

6. Bodily injury 'rom direct contact 
wdh corrosives or dermatitis
producing chemicals. 

7. Physical hazards such as Slipp
ing. falling. and falling ob,ects. 

8. Bums resulting trom accidental 
opening 0' a sleam valve in a line 
which has not been blanked oft 
or disconnected. 

D. Procedures 
The hazards inherent in rank entry 
can be avoided or overcome if the 
lollowing principles are applied 
properly each and every lime a tank 
is entered. 

No one is 10 be allowed to enler a 
treating ,--ylinder. work tank or mix 
tank which has contained Cellon 
solution without priOl permission 
from the Manager of Plant Oper
ations. Manager ot Engineering or 
the Division Safety Director. This 
perl'l'1lsSlOn may be requested 
verbally but written confirmation is 
to be made. At the condusion of the 
project. a written report will be 
made 10 the Oivision Safety Director 
induding the following inlormation: 

,. Description of the work done. 
2. Names 0' employees involved. 
3. Total exposure time of each 

employee. 
4. Personal protective equipment 

that was used. 
5. AI1y other pertinent mmments or 

occurrences. 

Provisions tor bathing or showering 
must be provided. The use of the bath
ing facility is mandatory at the end of 
the shift or the finish of the job. which
ever comes fffSl 

1. Pre-Planning and Education 
Survey aft tanks requiring entry. 
Evaluate the hazard potential. All 
concerned should agree to Ihe de
tailed standardS and procedures 
established. Be sure everyone 
understands exacUy what IS meant. 
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menials and speclI,c requiremenls. 
There shOUJd be appropriate 'oIlow
up to In$Ute that the system ;s being 
followed exacUy. It is not sUfficient 
merely to set standards: follow-up 
is necessary for fun compliance. 
Close liaIson and jOb planning be
tween various groups ~ch as pro
duction and marntenance is es
sential. Have specific instructions 
and a pertinent check list printed on 
a permit which must be displayed 
at the job site. 

2. Preparation ot Tank 
A Cleaning: According 10 Ihe 

nature of the product. dean 
and void the tank 0' residual 
product by hot or coJd water 
flush. by steaming. by chemic
al neutralization or by air purge. 
Harmful vapors should be 
vented safely to the outdoors. 

" the tank is steamed. allow it 
to coot before entry. 00 not 
steam below liquid surfaces in 
tanks being deaned. Non-mis
cible solvents sometimes 
stratify and bump out at almost 
explosive pressures due to the 
difference in boiling point tem
peratures between the water 
layer and the solvents. 

After the material in the tank 
has been evacutated to a safe 
point of discharge. the sludge 
or incnss1ation should be re
moved. 10 the greatest degree. 
by operation fr('lm outside of 
the tank. " the tank contained 
radioactive materiats. ascertaii1 
in the type and magnitude of 
radioactivity remaining after 
deaning. A time limit for ell
posure may then be estab
lished. Protective dothing and 
respiratory protection shoUld 
not be used as a substitute for 
cleaning and ventilating. Ex
cept in extreme emergency
'or example. saving of a Ii'. 
no one should enter a tank 
containing a flammable atmos
phere or one which because of 
oxygen deficiency or contam
inati(ln may be so immediately 
harmful as 10 prevent escape 

.. from the tank in case of failur. 
of (he respiratory equipment. 
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sure that the meChanIcal ex
haust ventilatIon IS arranged to 
aVOId recirculahon at contam
inated air. Aller the tani( IS 
cleaned and ventl/aled. keep 
the mechanical exhausl ventl
lalion equipment operallng 10 

provid~ secondary protection 
in case of accidental intro
duction of harmful chemicals; 
to remove contamination that 
may be produced by work in 
the tank such as welding and 
cutting. painting. coaling; and 
to cool the lank and improve 
working conditions. 

Should decontamination in
volve flammable liquids. 
vapors. gases. or dusts. all 
sources of ignition should be 
eliminated. For example. to 
eliminate any accumu/alion of 
static electricity and prevem 
autogenous ignition of lIamm
abies which may be in the 
tank. steam should be intro
duced at relatively low pressure 
and velocity. Steam lines 
should be electrically bonded 
to the tank if it contains any 
flammable material. 

C_ Isolation: The tank should be 
completely isolated from all 
other systems and equipment. 
For example. lines connected 
to the tanks should be physic
al/y disconnected and blanked 
off. Positive and adequate 
measures must be taken to 
prevent harmful material-solid. 
liquid. or vapor-from ente~ing 
the tank while workmen are in
side or after deaning. This 
work should be coordinated 
with deaning operations to 
prevent re-coniamination. In all 
cases where lines have con
tained hazardous fluids or inert 
gas. or where they contain 
fluids a( high pressures or tem
peratures. the lines should be 
physically disconnected by re
moval of valves. spool pieces. 
or expansion pnts. and blank 
flanges placed in the lines. Ex
ceptions to normal blanking 
procedure. such as bleeder 
valves tagged in the open p0-

sition. should be approved only 

" J = U __ P 
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by Quall"ed SUpervISIon. Ex· 
cephons should be m;1dc only 
when 'hofoughly ,uSllhcd and 
nol as a mailer 01 expediency. 
In Ihese cases. adeQuale aller· 
nallve measures must be 
laken to protect Ihe WOI"ker. 

Expeflence has shown that 
valves although ·closed. may 
leak dangerous liquid or gas. 
This will reQuire ell her discon
necting. capping. or blanking 
aI/ service. plocess. vent. or 
overflOw hnes on a given unIt 
to prevent entrance oi malenal 
by leakage through (or acci
dental opening of) a valve. 
This should include steam con· 
nections to a jacket. In case 01 
welding on the wall between 
the inner tank and jacket. it 
should also include water. 
brine. or air lines 10 the jacket. 
Open ends of disconnected 
lines should be blanked or 
capped to prevent any flow 
from the disconnected end 01 
the line entering a tank open· 
ing or draining onto aSsistants 
on the outside. Blanks should 
be installed as close to the 
tank as practicable to prevent 
drainage from trapped sections. 
Drains or Overflow lines should 
be disconnected or blanked if 
they extend into a sewer from 
which steam or fumes could be 
conducted back to the tank. 0'
if they connect to other equip
ment or extend to a remote 10-
c~tion. All blanks should be of 
materials which are not sus
ceptible to corrosion by the 
chemicals to which they are 
exposed with different types 
adequately identified. Blanks 
should be of such thickness 
and tensile strength as to 
satisfy the maximum pressure 
which may be imposed upon 
them without distortion or 
failure. 

D. Lock Out. (See MeA Safety 
Guide NO.8- Electrical Switch 
lock·Out Procedure.) Une-dis
connect switches supplying 
power to any mechanical ap
paratus in the tank such as 
mixers. conveyors. etc. should 
be tagged and locked in the 
-olr position. It is not ade
Quate to lock a push button 
station as it still may be pou-

tS·3 
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key shuld be kepI by lhe man 
In the tank. and he alone 
should be aUlhO((led 10 unlOCk 
the SWItch and femove !he tag 
on complellon 01 the JOb. 
Where more than one man IS 
exposed. each should place 
his own lock on the SWItch. In 
certain cases It may be advls' 
able. as further protec"on. to 
have a plant electrician pull the 
line luses in the electrical Clr. 
CUlt involved or take other 
positive steps to guard agaInst 
accidental energizatlon. Where 
there is a /tne shatto Ihe bell or 
cha,n drive should be removed 
or Similar poSitive measures 
provided. such as meChanical 
lalches. 

E. Testing: If the tank has held 
any flammable or harmful pro
duct belore flUShing; if .t con
tains any reSIdue or sludge 
which may release lIammable 
or harmful gases or vapors: or 
if oxygen deficiency or excess 
is suspected Of even possible. 
a test at the almosphere in !he 
lank should be made immedl' 
ately belore entering and be
fore performing any hot work 
such as the tightlng of torches. 
Presence of flammable or toxic 
vapors. excess oxygen or oxy
gen deficiency should be de
lermined by direct reading in
struments or chemical analySIS. 
Single-fluid instruments which 
absorb both oxygen and 
carbon dioxide should not be 

r used for oxygen determinatIon. 
Interim tests of the. atmos
phere in the tank should be 
made as olten as necessary 
while the wQrl( is in progress. 
Continuous sampling and a
nalysis wilh automatic alarm 
may be indicated. 

3. Issuance of Siilfety Work Permit 
for Entry 
The Safety Wor1< Permit is authori
zation and approval in writing. It 
serves as a method 01 formalizing 
agreed upon procedures. II is also iii 
check list to insure that aN eXlsling 
hazards are considered. evaluated. 
and correct protective measures 
taken. 

No employee should enter any 'ant( 
without reporting to and secunng 

_. - .. ------------------.,.;~..:...--=----
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enlry app'ovat from the SUpervisor 
to whom IN! tank is assigned. The 
tank superv1sOr should then discuss 
the proJect in detail wdh those enter
ing the tank. .. should review the 
hazardS of the product or other ma
lerials to which they may be ex
posed and furnish aU .the safety in
formation he ~y be able to provide. 
Then supervisors of the men in
volved shoukt review and complete 
the permit Iorm pnlly. Appropriate 
supervisors must be certain by per
sonal investiga1ion. immediately be 
fore entry and before signing the 
permit. thai the entry and its inci
dental worfl wit be safe. " a pause 
of appreciable duration occurs 
during the carrying out of a job. the 
site must be re-investigated by the 
authOrized signer before the job can 
be allowed to resume. Commence
'ment of a new shift should always 
require re4westigation and a new 
permit. No permit should be valid 
except for 1hejob. location. persons, 
and time specified. 

E. Precautions 

1. Too'. 
Hand tools should be dean. in 
good condition. and selected 
carefully according to the uses in
tended. Spark .... esistant hand 
tools are preferred where a poSSe 

ibility of flammable vapors or 
gases exists unless the area is 
well wetted down with water. 
Portable power tools and equip
menl should be dean and in 
good condition. Electrical tools 
and equipment (such as hand 
lamps and extension cords, 
should be grounded. If the tank is 
a -Hazardous Location- under 
the definitions of the National 
Electrical Code. it should be of 
the explosion proof type. If any 
Class , exposure (also Class " in 
dangerous llammable dust c0n

centrations, iI may be found pre
ferable to use air-operated power 
toafs. Even in these circum
stances. carefut thought must be 
given to ~ possibility of fire or 
explosion arising from struck 
sparks, overheating of the tool 

..... . (as in drilling), electrostatic gen
. eration from diSCharge of c0m

pressed air. OK other mechanical 
sources. The use of low voltage 
(32 volts or Jess, lighting and .. 
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hazard 01 electriC shock. 

Ladders used in tanks shOuld be , 

lashed at the lop. and. if posslOle. 
at the baH om. Employees per· 
forrrung electrical welding in tanks 
should be provided and requlfed 
to use rubber blankets and sud 
other personal protective equip
ment as may be required. Weld-
ing and cutting torches must not 
be taken into the tank until ready 
to be uSed. They must be re
moved from the tank immediately 
alter use. Cylinders of oxygen or 
other gas should never be taken 
into tanks. and should be turned 
off at the cylinder valve when not 
in use. 

Special signs posted near the 
tank help keep unnecessary 
people away. They insure that 
potentially harmful operations Will 

not be started independently 
nearby. And they help guide 
rescuers should they be 
necessary. 

2. Personal Protective Equipment 
Proper protection may range from I 
complete coverage suits to ( 
chemical goggles. hard hats. 
gloves, and safety shoes. 

Employees should never unduly 
expose the skin when working in 
tanks. They should wear full 
coverage of clothing at aU times. 
When burning or welding is done 

.inside a lank, supervision should 
consider the use of name-proofed 
clothing by the employees in
vofved. Working bareheaded. 
with shirt sleeves rolled uP. or in 
an undershirt is considered 
hazardous. 

Certified breathing air. from self
contained units. central systems 
such as cyfinders of aii'. or suit
able compressors should be 
supplied if a safe atmosphere 
cannot be guaranteed and if 
there is any possibility of air c0n

tamination or if there is oxygen 
defICiency while employees are 
within an endosed vesset. The 
use 0' canister type masks (which f 
operate on the prinCiple of \ 
chemical absorption' of mechan-
ical filtration, may not afford ade
quate protection and should. 

BZT0104(e)012568 



, , ..... 

therelore. not be used. 

EqUIpment Shoutd bear Bureau 01 
Mines approval. II ShOutd be 
sulled specifically to the type 01 
exposure and protect agaInst the 
worsl cond,hon thaI mIght be en
countered. For specifically rec
ommended prolection reler to 
MCA ChemIcal Safety Data 
Sheets or another authOritative 
source. The best Iype 01 respir
atory protechon should be ascer
taIned in advance according to 
the speCIfIC exposure involved. 

3. Emergency and Rescue 

Where the potential exposure in 
the tank is acute. or requires an 
employee to wear respiratory 
protection. Of fescue may be 
difficult. a body harness with lile
line must be provided. It is good 
practice 10 use a body harness 
for any vessel entry work. A 
safety harness or safety cover
alls wilh a built-in harness and 
lifeline shall be used when tank 
space permits the safe emer
gency removal of personnel by 
standby manual peisonnel with
out requiring entry of the tank. 

When Ihe lank space does not 
meet this requirement a specific 
procedure lor the rescue of per
sonnel must be developed in the 
pre-planning stage of the tank 
entry work. It must be made a 
specific part of the Safety Wortt 
Permit. In some cases it is advis
able to have a block and tackle 
positioned on a lripod or other
wise lastened above the man
hole. For obvious reasons. man
holes large enough to accom
modate Ihe man and his safety 
gear shOuld be provided. such as 
a 24 - diameter lOt circufar ones. 
" manholes are smafler than 20-
in the largest dimension. wrist 

harnesses often are practQ.The 
Iree end 01 the lilekne should be 
secured to a fixed objecl. " 
should be attended by an 0b
server who will keep thc man in 
the tank always within his vision.' 
The observer may pass tools. He 
must have no othcr job which will 
'take his altenhon away Irom the 
man in the tank; which wiU inler' 
lere With his attempts to wilh
draw the victIm by use of the hIe
line: at which wtII requare hiS 

r 
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leavIng the vlcmlly 01 the tanl< lor 
any lIme whalever. 

In case 01 emergency. Ihe out· 
Side observer must never enter 
the tank until he IS relieved at hIS 
post. It is his job 10 summon atd 
immediately 'vaflous alarmS. 
such ~s a whistle. may be used): 
to attempt to remove the vlchm 
by use of the lifeline. and to per
form all other necessary rescue 
functions trom outside. Upon the 
arrival 01 help. he may enter the 
tank fOt rescue work only when 
he is assured that h.s outside 
assislance is adequate.' Such 
salety observers Should be well 
trained in basic First Aid prtno
pies. such as rescue breathIng 
techniques. Rescuers enlenng 
tank must be protected WIth the 
salety facililies reQuired by Ihe 
siluation. i.e .. Iileline and harness. 
and proper personal protective 
equipment. . For rescue purposes 
at least one unit of self·contained 
breathing equipment should be 

located outside and convenient to 
the Ia.,k together with harness. 
rope. and such other emergency 
equipment as may be indicated. 
It is better to have too much 
equipment at Ihe job site than too 
Ijt~le-too late! Where hazardous 
chemicals may be contacted In 
Ihe course 01 tank work or where 
the possibility of lire is involved. 
a charged hose line with spray 
nozzle should be available near· 
by_ The number 01 men in a tank. 
particularly at Ihe time 01 burning 
or- welding. must be reduCed to 
the absolute minimum necessary 
for the worK itseH. 

The supervisors concerned musl 
be trained 10 be on the alert. 
belate and during the job to de
led and correct immediately new 
and different hazards or to stop 
Ihe WOIk until Ihe new hazards 
are COR'ected. 

F. Cleaning T;!Inks Cont;!lining 
Flam~ble Material. 

1. General Precautions 
A. Wotlunen must be lam.llar 

with fite and accident pre
vention regulations and 
comply with them in every 
resped. These regulatiOns 
cover life. exploSion. as-
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phYKlallon. and possible 
poisoning Irom tOKte ma
terial. 

B. Belore tank deanlng Opere 

atlons are started. all 
sources of egnitlOn such as 
open 'ires. trucks. automo
biles. etc •• must be removed 
or elitnlnated from Ihe vi. 
cimty. Wind and weather 
conditions must be c0n

sidered. WQft( must not be 
started if the wind might 
carry highly inflammable 
vapors into an area where 
they could create a fire 
hazard. No matches or 
lighters may be ~rried. and 
smoking must be strictly 
prohibited. 

C. Workmen will be provided 
with proper equipment. in
duding suitable dothing. 
proper eye or face pro
tectIOn. tools. safety belts. 
safety lines. and fresh air 
hose masks when required. 
The foreman should see 
that Ihe equipment is of 
proper type. ciean. and in 
good condition. and that the 
workmen are property in
slructed in its use. 

D. Workmen are not permitted 
to enter tanks until the tank 
has been tested and it is 
definitely de:':rmined that 
the vapor concentration has 
been reduced to the point 
where there is no danger. 
At all times flammable or 
toxic m';1ures must be as
sumed to be present until 
tests have been proven 
otherwise. 

NOTE: Tank vapor concen
trations should be tested 
with an approved gai ~ 
tector only such as the EX
PLOSIMETER. See Proper 
Operalion of &pIosimeters. 

E. White working in Ihe tanks. 
the atmosphere inside must be 
rechecked penodically 'or 
dangerous vapor tnlxtures. 

REMEMBER: Combustible 
mIxtures may again be lormed 
Ihrough admission of flamma-

. ble vapors dr liquids Irom other 
sources such as an unblanked 
line or connection. a break in 
the tank bo.llom. sludge. sedt
ment. sidewan scale. etc. 

F. Worker s must always l1.JvO 
a cle ... r Pilth of CSC;)PO from 
the tank. They should bear 
10 mind Ihat they may have 
10 use It In a hurry. Ladders 
should be used when a lank 
must be entered from above. 
They should be left securr 
until the last man is out 
the ·tank. 

G. A safety man (commonly 
called -fire watch-) must be 
outside Ihe tank anytime 
anyone is inside. In case of 
an emergency. the safely 
man must not enter the 
tank until he secures more 
help. 

H. Where lights are needed. 
use only lights approved for 
combustible atmospheres 
by Underwriters laboralOfies. 

I. Where power tools are used 
to dean tanks. extreme care 
must be exercised 10 keep 
from damaging or marri"9 
the tank. 

J. Goggles must be worn 
when cutti"9 rivets. scrap
ing scale. operating power 
tools. and diggi"9 residue 
with a pick or shovel. 

K. Where gas or vapor may be 
present and where a spark 
may cause ignition. use 
tools and equipmenl of nor 
sparking material such a. 
wood. fiber. bronze or be
ryllium copper. 

L. Steam lines. if· used for 
heating and ventilating the 
tank. must br grounded to 
the tank shelt to prevent 
static accumulation. 

M. Hot work (welding. flveting. 
etc.) shaD be permitted in 
tanks only after the tanks 
are reasonably clean and 
tests have determined it to 
be free of lIammable and 
toxic mixtures. 

N. If a possibility of an oKygen 
defICiency eXists in a tank. 
blow .resh air into It. When 
a tank has been closed for 
some lime. rusling (oxi
dahon, 01 the tank metal or 
materials in the tank may 
cause a deficiency. In that 
case. no one may enter Ihe 
lank WIthout a supptled alt 
hose mask belore the lank 
has been properly venti· 
lated. Do not use CaRlste 
masks where there is a 
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possIble oxygen deficIency. 
O. T:1nk WOlkers overcomo by 

vapors must be removed to 
fresh aIr ImmedIately and 
artIficIal rcsp.rallon admIn
Istered unhl breathing re
sumes. Can a doctor at 
once and keep the resusci
lated man qUIet and warm 
until bteathin!J and circu
lation become normal. 

P. Report all injuries to your 
foreman Immediately. 

O. A worX order must be pro
perty authotlzed before 
work of any kind is perform
ed where there is a possible 
explosive vapor concen
tration. 

A. Adequate tire fighting equip
ment must be on hand for 
any tire which may result 
trom any phase 01 the tank 
cleaning operation. OB
SERVE THE PLANT FIRE 
RULES. 

S. When the tank is clean. 
care must be exercised to 
see that all foreign material 
such as tools. pieces of 
pipe. etc .. are removed trom 
the tank before it is placed 
back in service. 

2. Proper Use of Fresh-Air' 
Hose Masks: 

, 

When tresh-air hose masks 
are used. the following sal ely 
precaulions must be observed: 

A. Approved fresh-air hose 
masks and lifelines must be 
worn by men entering tanks 
unless ventilation has re
duced flammable vapors to 
D_tor •• 

B. The mask must be thorougn. 
Iy inspected and found to be 
in safe operating condition 
betore using. 

C. Hats or caps should be r. 
moved. The mouth $hal be 
cleared of tobacco. etc.. be
fore ·ad,usting mask to 
the head. 

D. All fittings on the hose and 
mask must be tight There 
should be no leaks atound 
Ihe face piece . 

E. The air "'take 10 the hose 
leadIng to the mask must be 
kept in fresh uncontamin
aled air. 

F. Any person wearing the gas 

'. 
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const:1nt obsclvatoon by an
other man whllo he IS '" the 
lank. Twn or more men 
should be available to aId In 
hIS rescue shOuld he be
come unconSCIOus. 

G. If a workman is overcome 
by vapors. he must be re
moved to flesh all immedl' 
ately. Artificial lesplfahon 
must be admmislered until 
he resumes breathing. 

H. A dOCtor must be called at 
once. The resusotated man 
must be kept qUIet and 
warm un,II breathing and 
Circulation have become 
normal. 

I. When it is necessary lor the 
rescuer to go inside the 
tank. the rescuer lirst must 
get help and then eQuIp 
himsetf with adeQuate re
spiratory protection belore 
entering the lank. 

J. Gas-mask lace pieces must 
be deaned and sterilized 
alter use and put into con
dilion for use again. 

K. Workmen are not permitted 
to enter tanks containcng 
toxIC or inflammable 
mixlures without the ex
pressed permission of the 
plant superinlendent or a 
supervisor delegated by him. 

L AU injuries must be reported 
to your foreman immedIately. 

3. Proper Operation of 
Eltplosimeters: 

r The individual making tests 
with the ExploSlmeter must be 
thoroughty familial WIth the in
strument and be satisfied that 
it is in proper workIng order .. 
The following . recommen
dations Should be observed to 
insure proper operatl()fl at the 
Explo$lmeter: 

A. The batteries In the E xplosi
meIer should be replaced 
monthly WIth fresh batteries. 
or more often if used 
frequently . 

8. The instrumeru shOuld be 
cheO.ed belme It is used by 
plaCing the open end 01 the 
sample Itne mto Ihe ned 01 
a boffle conta.ntn9 benzol. 
(CAUTION: 00 not allow 
the open end 01 the sample 

- iB -
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benzol. t Tho "sP" oliOI' bulb 
should be squeezed until 
the! instrument deflnitofy 
shOwS an exploSive matenat 
The sample line should Ihen· 
be removed 10 nOt'mat atmos
phere and the instrument 
putged. by squeezing the 
aspirator. until 1he needle 
goes back to zero. . 

C. Alter checking the Explosi
meter. the needle is again 
adjusted to zero. by means 
01 the rheostat. and the tank 
is then tested. 

O. Tank leslS should not be 
made in the presence of 
steam. 

E. After testing the tank. the 
Explosimeter should be 
again recalibrated and re
checked by sampling the 
benzol bottle. 

4. Tank Preparation: 

A. Contents ot the tank must 
be pumped out as complete
ly as possible through the 
regular pump-out line. When 
desirable. water can be 
added to raise the liquid 
level to the pump suction to 
remove additional or possi
bly aU at the liquid contents. 

B. SuPply lines and swing lines 
must be thoroughly washed 
out and either blanked ott 
close to the tank with slip 
blanks between flanges. or 
disconnected and provided 
with bug plugs or blank 
flanges. 00 not rely on 
valves for positive shutoff. 

C. The tank must be purged of 
all toxic or explosive vapors 
betore workmen may enter 
the tank to remove residue. 
perform repair WOIk. etc. . 

O. Preparing Underground 
Storage Tanks: 

ThiS type of vessel requires 
extra care to prevent leak
age of flammable liquids 01 

vapors from the outside 
ground area into the tantc 
after it has been tested and 
found vapor-free. Lines into 
or 'rom the tank should be 
isolated so that vapors can
not dnfl into the area 01 into 
the tank. 

tS-8 

lor shore lanks arc not 
applicable lOt' lank barges. 
Such vessels are all sub,eel t ~ 
to the regulallons 01 the 
U.S. Coast Guard lor tank 
vessels. 

F. Preparing Tank Cars: 

. 
The material in tank cars 
can be divided roughly inlO 
two divisions; those contain
Ing oils such as creosote. 
etc.. and those containing 
the heavier material such as 
tars. pitches. etc. 

The cars containing oris 
should be thOfoughly steam
ed. Then the steam should 
be shut ott; the tank car 
should be permitted to cool: 
it should be ventilaled. and 
gas tests should be made. 

Tank cars. which have been 
used 101' tar or similar ma
terial. should be ventilaled 
for at least five hours belore 
gas tests are made. Sleam
ing should be used if 
desirable. 

G. Tank cars must be sleamed 
clean when welding and 
cutting operalions are done 
inside the car. When weld
ing is performed on the out
side at the car; the tank 
should be live steamed for 
20 minutes and sleam 
should be lell in car while 
welding. 

H. A salety man must be 
placed in allendance until 
the operation is proven sale. 

I. When the cars are not pro
vided with a permanent in
side ladder. a removable 
ladder must be used. It 
should be a well constructed. 
light metal ladder that WIll 

extend trom the bottom 0' 
the car into the dome. How
ever. it should not protrude 
through the hole in the 
dome at the car. This would 
not allow a man to enter 
through the dome into the 
car. 

~ 
( 

f 
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5. VentUallng 

Before wonunen em..- tanks. 
satisfactory venttlation must be 
established in !he tank. Quite 
often natural ~nlilatiOn is not 
satlsfadoty. This is true 111 

underground storage tanks and 
tank at's whdI normally are 
equipped wiSh. 4ne opening. 
Therefcwe. the use of wind 
sailS. steam or air ~ted ex
hausters. or electrically driven 
blowers may be required. Ail 
movers or exhausters should 
be bonded to the tank and all 
electric motors must be spark· 
proof. 

Additional ventilation may be 
obtained in tank cars by the 
use of water. With a -bare
back- sheI car. waf..- may be 
sprayed on the outside of the 
car. W«h an insulated car. cold 
water may be sprayed on the 
inside of the car shell. or the 
car filled with cold water and 
then drained. Cold waler run
ning through steam c:oiIs in the 
cars wiG considerably reduce 
the t~e in the car. 

6. Sweetening Tanks 

After a tante has been purged 
and tested to be free of all 
dangerous gas. some plants 

- have dist.ributed slaked lime on 
the remaining residue (before 
workmen enter the tank) with 
gOOd results. The slaked lime 
tends to rid Ule tank of undesir
able odors. It has aJso been 
found desirable 10 add tune to 
the water ..nen boiling out 
tanks. 

7. Cylinder Entry 

A. Ensty of a cytinder is pr0-

hibited until the bridge rail 
has been removed or the 
track- taken out of seMce by 
posting signs or blue flags. 

B. The door secured to pre
vent closure. 

---------~-

'. : 

15-9 

-. .- I 
I 
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Chemicals 
and Coatings 

: OF PREP. 

'Y Z3. 1977 

....... 
, .. 'c-.o!:" 

TlltCC:T AOORC •• 

5137 SOllthwe.'i~ AVC!lUe 

.. ·.OOVCT CLA •• 

MATERIAL SAFETY DATA SHEET 
IAooroy", DY u.s. 04o.,.me"t of UDO' ··Eue"ta."y 5'",,,.,,, to Form I..SB·OOS~1 

MULE THE INFORMATION AND RECOMMENDA nONS SET 
FORTH HEREIN ARE BELIEVED TO 8E ACCURATE AS OF THE 
DA TE HEREOF. KOPPERS COMPANY MAKES NO WARRANTY 
WTTH RESPECT THERETO AND DISCLAIMS ALL LIABILITY 
FROM RELIANCE THEREON. Soeclalty Wood ChemiC< 

Woo.,] Tr·~atb Chemica1<; De t. 314/772-2200 

Wood Pr~servative (Water Re 

"NGRED'IENT 

·~"CCNT VOl-AT ..... 
, ... vo~u ... c 

.~C.CI ... 'C G_AVIT"" 
(H,O •• ) 

enol 

85 
• g08 

'APOtt oeN.,T" heavier than air 

.... TI .... GoU." .... NG "COlA 

.. e:RCe:NT 

5 

85 

varo_ .. "casu. 
AT •• 0 C 

500 

eVA_.AToO ... ATe 
'_UTYL ACCYATC •• ) 

O. 5 

2000 

slower ~han ~ther 
SOLU_LC ... 

WAT ... ·' WT • Ins luble 

A£MARt<S 

Ch.!n B Extinguisher, Wat~r ro~, foa-n. CoO!" Dry Chemical 

UNUSUAl.. .... ,& AND eaPLOSloM M"&._D. 

NA 

.. ~ .,. ... e. 'eGMY,NG .. tlOCCOUtlc.. 

Wc::,.~ (ull pro::-ection -:{othi"g. Do n'lt .'1l1ow .1."lV expOf:4'!.i bact·, 'J!lr~ar;e,. To,..: ~ vapQr.3 

g i ven off.f rom :1 fj, r e. Use self - con!: a b cd b r e ath inJ.i-4ig~aL.tl~p.ua:LoLr.s.aLJt"-llu.l.;:l'L...._BQJIJ..1 Lr:;.1L.iuoJ..gg....[roD.o:aL.·:f.l-fPLrUJou..dl.,;.~t.Lc;.Je=-_ 

hydrochloric acid, -:ar1;;,on mOI\')'::.:!e. 
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R'iATERIAL SAFETY DATA SHEET 
.. 
". 

c: .... C"' .... L .... T VA&,."C 

e Co I~:: ~on !I 
~ .' OVC"CArO.UlltC 

.:. i.~g. coag"ti'lg. irritation of tlo!':e. throat. eye:!I rod·.lct 
( 

a: .etah.,Hc stimul:tn~. caU~H~~ hyper~hermia. 

~.GII: .. cy .NO ..... '.T Ala PIIIOCCDU.ca 

: ca.'i~ of hhal1.tion, remo..,..!:o fresh air. In case of eye contact. flush eyes with water 
):" ~:: le1.:5t,l~ mj..'ll1te~. ,Getf,medi::~l :ttt~ntionr W~,:'Itt off skh ill}me::li.l.tely. If swallowed. 
:dul:e VOiT1t~l,l~ by stlckUl~ 1D~er dowil. throa.t: o=, ~lVtn mustard oa· o!' str-on 'ia.l~ 

.;~er. AVO!D ASP~RA';!O:'ll. Repeat until vomif.: il, clear. Get medi:al attention. 

, ..... 

.... LITT 

·t"clt O"~I 

and fr-esht :l~eated a r-ti::les awa from flame food 

and liv!:t lant~ 
- O"~ATA.'L'T" ,,,, •• ,.n04. It) GtlOld, 

xi li£! ,\;; 1.g'!-lts 
:AIltDout ocCO .. "O.,TION ."oQuCTa 

Or C0 6 • !-fCL. Pht::l.JE=s 

CONDITIONS TO AVOID 
ZAROOUS MAT OCCUR 
~TMC"IZAT'ON ~==~ ______________ ~ _________________________________________ ~ ______________________________ ~ 

"rei. Orocl WILL NOT OCCUR 

- . ..l-~ .. 

-.: TA"EN 'N case MaYC:"'AL IS "eLEASEO Ott SPILLeD 

cr· ~ SO,\,. ::es of ign it ion. Avo~d contact, avoid breathin rotectivc me::t-

.( . oatlined iil Section Vllr oelo\v. Absor~ spills with an absorbant such as Speedi-Dry 
:'0 ;sed clay. Larle spills can be di:<ed and pumped L~to a ·N=l.ste container. See 

Chemical es 

ated breathin 
, ' 

5.<:10. W e;L r-

-, Wan~ .~'.):'!"1mba~~1 c:o!:hbg bero:-:: reusing. Discat'·j cOI"'.!":].mba.~~1 

::'0'-'01. A or:>,·;!:! (USB 1\.f"1 r~s ir :i.tor.i .: ... ·1 hc tlsed if o:cyaen level abo~r~ 160/0 ani va or 01\-

:t!'o!"r3...! lOi'" '&J...0w.; '.C'. ~·t. er.r{':;C '..lSC S.~l -co"'!".1.:n~ ll~\l':S,- 0 co": use w.,!)e.'l ·~fllJ)er~ .. ure. 
~-:'(-:ee'l5 120 .:. If'spit ed. o1ot olP w~tl an ~5sorJan_ ma.er'tal S'lcn as ~p<.'edl-LJry a:) ... orfJan~. 

_ pr:h~~~s~rJ .;:1:t1 0;01:] 'l-,. ~irt~r.\l & Cnf'!mica', Co. r Edj~o~. '1 • .1. 
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i(OPPERS 
Chemicals 
and Coatings 

P"'EP. 

'Y 25. 1977 

MATERIAL !tAr I:. I I U,", I '" ~t-I"'''. 
IAPP.O....:l DY u.s. o.o."m."t of '--- "e ... "t"lI" 51",,..,,, to Form l.SaoOOS-4, 

WHILE THE INFORMA TION AND RECOMMENDA nONS SET 
FORTH HEREIN ARE BELIEVED TO BE ACCURA TE AS OF THE 
Oil. TE HEREOF. KOPPERS COMPANY MAKES NO WARRANTY 
WITH RESPECT THERETO AND DISCLAIMS ALL LIABILITY 
FROM RELIANCE THEREON. Specialty Wood Chem.c 

K :"lY, Inc •• Wood Trea~in Chemicals De 314/772-2200 

Avenue 

IHGltECIE .. T· 

Per). ":a ch 10 ro enol 

Solvents 

Ketone Mixture 

.O .... 'HG ........ GIIt 
7 ...... .... 

"«RCCHT YO~"TI". 
.,.. VOLU"E 

175-700 

75 
."CC"'C GIIIA'WITY 
( .. ,0. II .97 

...... &AIt .. "C. 

.. ,,0!0001t 

7 

Amber; mild solvent odor 

I"C:C."~ "._e "'OHYINO .... accov ••• 

2 5 

70 500 

<s 50 230 s ested 

enol <lmm 
CVA..o"ATION _ATe 
(_urn ... CCT .. ,.C. I) slower than ether 
eo&.u_I.CI .. 
... ,.CIt· .. _T • Insoluble 

.. 

Wear full protection clothing. Do not a.llow any exposed body surfaces. Toxic vapors 

given off from a fire. Use self-contained breathinlt apparatus. Burning may produce 

hydrochlo:'ic add. carbon monoxide. 
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...... ,.. v .... u. 

:t ion II 
~.# .. ovc_cx,oeult. 

;ing. coughing. irritation' of nose. throat. eye", respiratory difficult 

-; ( netabolic st imulant, caus es hyperthe rmia. 

olvents: irritatin es and mucous membranC!8. Inhalation rna cause headache 

:-ater. AVOID ASPIRATION. vomit iis clear. medical attention. 
~~~~~~~~~~ 

,%AltDOUS 

~YM«ltl%ATIO" ~==--------------ff---------------------------------------------------------------~ 

/ outlined in Section VIII below~ ..Absorb s 
, 

?r .. _ess ed clay. Large spills can be diked and pumped into a wa~te container. See 

Section IX below. 
STC DI.PO ..... WCTHOO 

::Hsposal must be carried out in accordance with lOlcal, sta~e and federal regulations. 
'pe!)tachlj)ro~hena! is to,,'c to fish. 
:Jod les of wa.e 
-:emperature incineration may be used. Do not incinerate closed containers. 

(Type BE) 
... eCIA&. 

eN TII.ATION 
OTMC" 

.. OTCCTIVC G.LOVC. CYC PttCITccnON 

R ubb e r lo-.res' Chemical lea 
-"'CIt ,.or TIV& CQU.'MCMT 

.. C.CA",TIO". ro ... TA"CN IN .. ANO .... NQ AND .TORIN. 

Store in closed, properly labeled containers. Avoid prolonged and/or repeated breathing 

01 mist, .vapo:,s, or 8ubstantially saturated atmo3phere. Avoid contact with skin. Wear 

.lpprQved goggles. Do not atomize. Use only in well ventilated area. Keep contents and 

.ly treated a·rticles away from !lame, food andl living plants. 
"'''.CAUTIO''. 

lot take inter:lally. Wa~h contambated clothing before reus ing. Discard contami::lated 

shoes. Appro'r~d (USBM) respirators can be used if oxygen level above 16% and vapor con
cent r~ ian.. h&;!.ow rr'''701 .othc:rwis ~ U3e s.4ilf-conta bSd un its. D.o rot us e when teSl\Perature 
exceeas l£U' • • spilled, blO. ttp w:.n an abSOr)Ant materia Such alt S eedl-Dr 
:lbso:-'Jant. a processed clay sold by Mineral & Ch.emicals Co., Edi.~on. N. J. 
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COPPERS 
Chemicals 
and Coatings 

. OF PREP. 

MATERIAL SAFETY DATA SHf:.t:.1 
(AOO'O,," D" u.s. oe""'" .... nt of LAlDor "E ... ntla"" Simlla'" to Fo,,,, L.5B-oOS~, 

WHILE THE INFORMATION AND RECOMMENDA nONS SET 
FORTH HEREIN ARE BELIEVED TO 8E ACCURA TE AS OF THE 
OA TE HEREOF. KOPPERS COMPANY MAKES NO WARRANTY 
WITH REsPECT THERETO AND DISCLAIMS ALL LIABILITY 
FROM RELIANCE THEREON. Soecialty Wood ChemIcal 

Koppers Com any~ Inc., Wood Treatin Chemicals De t. 314 772-2200 
• aCT AOO. a: •• 

5137 SOllthw(!'st Avenue 
i CITY •• TATe. AND z. ... CODe . 

I St. Louis, Missouri 63110 
AHU,.,.CTutt& •• CODe IOCNT ..... C&TIO .. 

, .. OU.,HO "AHGC 

'M ......... 
tlCRCCNT VO\..ATtLIK 
.... VOLUMe: 

."£C.""C ·O"AVIT'Y 
(04,0 • t) 

ttlAPQfII oeN.ITY 

300-700 

85 

.837 

heavier than air 

~CIA~ ... tte ,..GMT .... ea .,.ocaov ••• 

85 

YAPO" ".C •• U". 
AT •• a C 

500 

CVAro ... TION .ATe 

2000 

(_un .. ACETATe· .) slower than ethe r 

.ATU • , _1'. Insoluble 

WeAr (ull protection clothi':lg. Do not allow any exposed body surfaces. Toxic vapors 

iven off from a fire. Use self-cont:1hed breathin ratus. Burnin roduce 

h drochlori 
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MATERIAL SAft.. , UA. A ~nl:.R:.1 

ere AVOID ASP:::RATION. Repeat until vomit is clear. Get medical attention. 

AVOID 

contents and Cresh (rom flame, 
Cood, and living plants. 

L.O, CO2, HCL, Fbenolics 

IDDUS 

\\re sources mea-

~'lt1ined 

.essed cl ills can be d ike and 

processed 
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[(OPP~RS MATERIAL SjAFETY DATA SHEET 
Chemicals 
and Coatings 

PA£P. 

Ko •• Inc .• Wood Treatin Chemicals De 314 772-2200 

Pen":a-:hlot'ophe!l 01 

MineralS rits 

eOU .. 'NG _"MGC 

' ........ 
•• 'Y VOLUMe 

."CClfPIC G •• VIT" 
(MIO •• , 

•••• " .... et 
•• 0.0 •• 

30 

• 97 

heavier than air 

eCtAL ..... e "GMT'NO ."OCCDU ••• 

22 0.5 

20-30 500 2000 

trtllCC'&IN" POINT 

VA'-O. ".e •• ulte 
AT •• - C 

eVAPO."TION .ATE 
(.UT ... L ACC1'ATI: •• , 

.OLU.LI: .... 
WATeR'''' .T • Ins·oluble 

"£"'''''0<5 

Wetl":' Cull protection clothing. Do n<:)~ allow' any exposed body surfaces. To"h; yagors 

iven of( Crom a fire. Use self-contained b·reathi'lg apparatus. Bur!ling may produ( 

h drochlodc acid ca:-bon mon:).'Cide. 
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MATERIAL SAFETY DATA SHEET 

ct 

.n etabolic stimulant causes h 

.tvents: dizziness narcosis at h sure levels 

- at 

from flame food 

0, CO~~<l!!.ol ic1!-___________________________________ ~ 

• eeus 
... t.cE .. IZ~TIO" 

.. On., 

Jut! ined in Section VIII below. Absorb s iUs with an absorbant such as Speedi-Dry 

__ .:essed c into a waste container. See 

tion IX below. 

ed breath 

)veil Kee contents and 
~~~~~-=~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~----__1 

v treated articles from flame food and 

ontaminated cloth in 

ure 
rbant 
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• • ChcmlC&lIS 
Clnd Coatings 

OATE or PAC". 

.Tl1nr 3. 1977 

(AODfO.,.d DY u.s. 04041'\,,,-• .,, Of L4IbOf ··C".n" .... y S,"',.",.··.o Fa .. n LSU·OO~·"J 

WHILE THE INFO·RMATION ANO RECOMMENDA TIONS SET 
FOR TH HEREINAf<'E BELIEVED TO BE ACCURATE AS OF THE 
OA TE HEREOF. KOPPERS COMPANY M<4KES NO WARRANTY 
WITH RESPECT THERETO AND OISCLAIMS ALL LIABILITY 
FROM RELIANCE THEREON. 

Koppers Company. Inc •• Wood Treating Chemicals Dept. . 314/772-2200 
aT_e..T aoo .. C •• 

5137 SouthwE'st Avenue 

.0 ............. Gc .. -- ... 
,CWCCN'" VOLATILe 

.... "O~U"!E 

• ~CCI"'C G" .. ..,,'1''' 
( .. ,0 •• ) 

...... C ... ANCC 

...... 000. 

" ... "aUA,", 

None 

63110 

•• 

v ... o_ .. _c •• " •• 
AT I.- C 

C" .. ro .... T.O .. W .. 'I' • 

(.UU'- .CeT .... e •• ) Slower than ether 
ao,",ua ... c,,, 
•• Te.· , WT. ~ 

apparatus with a full facepiece operated in the pres8ure demand 

,positive pressure) mode. 

. ~ . .: .. 
... ~~~:':. -:: ~ ~ . 

-=.",:.:"".-~ ...... - ... _ .... -- , .. . 
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...... -_.- .. -- ~. -- - - . ...,.-., . ... ............... . 

See Sect ion II 
.... 0'" ow~ .... ~o.4.I·c 

mil skin and 

ousness 

induce 

n it in ed use 

os e in landfill. Do not 

aminate water. 

':·~_':1A~ectioii1VIII~.sP.ECIAiip.ROTECTJON]NF.OIlMATJON·~j.!~}!~~:~~;i~~?Y 
TO." P.OT&CT.O .. (aM~'/)' '"p~1 

ecessary ,200 ppm Or~a.nic vapor canister ~as mask; self-contained or supplied air 
L.ocai. caMAueT ••• C.AI. respirator • 

'LATION Mec .. A .. ,ca .. t.~,,~,..q ow .... 
XX 

IVC G .... Ovc. 

IC"h~;;;i~~tgoggles (splash Jer gloves salety) 
-_OTCCT",. CQU ..... CNT 

T . ... '"4~" : I!/,;,~.~ _ 7'
o

t - .. ·'IX'; ~5~ECIAL'J!REC;\UrIONS 'tl-~ .OJ',:.:.,'. :,. ,ro '~ir~: p.~, ~ ,~~ ... ~(-:.~'~,;.;..,:r.. ec lon~. : 4 •. ,.~·:L· .. t.j.::.;~··;,·f:::~;tr,J!; ... :::~:':'!~" 
u "0'" "'0 ec T ..... CN .......... Ot.. .... G .. NO .'1'0 ..... 

'::1 skin contact Avoid prolonl!cd breathinlZ of vapors. Do not use near a source of 
on. Avoid contamina.tion of leed or lood atulls. Store in tightly closed containers in a 

location. Ventilated area. 

"-
. UTI .... 

:a.minated clothin5{ belore reus e. Do not reu.e container •• 

product is to be mixed with other toxic materiat.. 

.. 
, ... ,,,,:.~, .: . .,... :-·r . 

Read label thoroughly, 
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( 

[(O~~~~~H<~ 
Chemicals 
and Coatings 
OF PA£P. 

25. 1977 

.A ... U ..... CTU .. CIl S NAMe 

Ko 
.TaceT ADO_C •• 

Inc 

5137 Southwest Avenue 

IHCO"IEDIIENT 

Pentachloro enol 

Ketone Mixture 

Hydrocarbon Solvent 

.. OtLING .,,"GC 

'ee .... ~ 
PlIlltCCNT YOLA1"I." 
.... VOLUMe 

.... CIP".C ... AVITT 

("" 0 • " 

175+ 

60 
1.12 

MA TEKIJ-lL ~Hr 1:. •• 
(Ap ... o .. .., 0,. u.s. oeN"In.n" of u- "Essentl.olly 5ImI14l'" to Fo,," LSB-GOS-4I1 

WHILE THE INFORAfA TION ANO RECOMMENOA nONS SET 
FORTH HEREIN ARE BELIEVED TO BE ACCURA TE AS OF THE 
DA TE HEREOF. KOP"ERS COMPANY MAKES NO WARRANTY 
WITH REsPECT THERETO ANO DISCLAIMS ALL LIABILITY 
FROM RELIANCE THEREON. ' Special tv Wood Chemt~ 

Wood Treatin Chemicals De 314/772-2200 

PCRCCNT RIEMA"KS 

40 0 5 

40 80 30 s ested 

20 500 

>_100 

va.-oa ._ •• au •• 
AT." C pentachlorophenol < Imm 
.V4PO_."'0 .. _ATe 'eu"" ACII:TAU • _, s lowe r than ethe r 

heavier than air 
.o"ue-.. ... 
WAU. -, WT. Insoluble 

rs at ,elevated tem raturea. Control all it ion 

111& "'GMT.Me. 

Wear full Dro~ectio:'l clothin2.Do not allow ,lny exposed body surfaces, Toxic vapors 

given o!f [rom a'fire. Use self-contained breathing apparatus. Burning may produce 

hydro-.::hloric acid. carbo!! monoxide. 
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MATERIAL SAFETY DATA SHEET 

, irritation of nos roduct 

v 

Isiness, and nausea • 

. .!r. AVOID ASPIRATION. Repeat until vomit is clear. Get medical attention. 

and fresh1 treated articles awa from flame food 

ts. 

ics 

, .. DOUS 

MC .. 'ZAT10" ~==~-------------fl------------------------------------------------------------------~ 

..,cessed into a waste container • 

:t ion IX below. 

pp..roved oggles. Do not a~o:nized. Use only in well ventila~ed area. Keep contents and 

ly treated a rt ides away from flame, food and living plants. 
CcaUTIO ... 

not. take internally. Wash contamina~ed clothing before reusing. Discard contaminated ... 

shoes. Approved (USBM) respira~ors can be used if oxygen level above 160/0 and vapor con
cent ra!10nb_elow _L..'10, otnerwlS e us e s ~U- conta Uled un ItS. .qo not us e Wilen temperature 
:xceeds 1200 F. If soilled-,- blot up with an absorbant material such as Soeedi-Drv absorba~t 

processed clay sotd by Mineral &.: Chemicals Co., Edison. N. J. 
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.W. H I a;..t. ,,.. •• -' ..... - •• 
0' 

,~~~O w-r.nJf"~ 
Ch<omlCals 

(AJn ....... '" 0" u.s (,."' .... ".,.~.~. L~"" Ul.1. .. ~! ..... y ~ •••• , ...... '"\;. .,.m L!-U-OOS-41 

lVI-fit £ T"1£ 1"lI'ORMATIOIV !.NO R~C(l1,44f£''':31l 7/CfttS'SCT 

-.... 

( 

. ~ . 

:lnd CClJhngs 

1976 

FOR rH HF.R~tN AR/. tJ£LI!. vrn ro lie ."CO(''''q..t TC ..t.:. OF THE 
OATe I~ER£O.c. /(OPPFRS C.f.1M"4NY "'4 .. £." NO W.:RPANTY 
IIf/lrt4 R[~Pt:CT T.'II"£TO 11"10 UISCl4tM::; 41.t. t./,1B'L/TY 
f q J'Lf REL MfJCE rHE n :uN 

• I!r?JfJ!13: iiI a tttfi tiJZl~4 ~°..w.4~ 
Koppers COOl.pany. Inc. - Woou Treating Chenli<.:als Dept. ·314 - 772 -2200 I

L ....... GC"""c,. • "&. .. ~ .. ,, ..... 0. 

~ii:c;~~t.h\V;~~--A-v-f"-n.-u--e--- __________ - _____ . ________ .....L._. ____ _ 

re .,," .• 1"AY.:-~i'coOc 

St. Lo~t~_~issou~~i~:&~3~1~I~O~--------------__ ---------------o--------___________________ _ 
... A ... U"'.CY""L" • cooc .Oc .. l' .... 'c .. ".O .. 

.. p.,-.. .,-O-:.-O=-U-=C=-T""C:-= .. -=-... -.----------------0 "- ------'---l.,-T-.-.. ·-o· 'c-N-"-;;-E-J-T-R-O--S·-ET [-r -_0-

~_ .... /M' 

.. 

~----------------------------__ --------------O __ t_--------t_------~ __ .----.-+--------------

No hazardous ing redients as defined in sectio o. 57 of he reguh Hons pro inulgated undt 

Public Law 85-742 and incnrporated in MIL - Standard 1341A and Fp.d. ~ tandard 313 o. 

U .5. Depa rtment of Labor definition 29CFR 1501.2(5) • 

• .... CCN" VO'-AT1~. 

t1efined 
""."0 .... casu •• 

... VOI..U"C Not I/.T z.o c NQL<ieJi~q _ - --
spec.po,,: G"" "'T" 1.03 C:VAPO •• TlOfiI tfATe 

(H,O •• , (aUTT ..... CCTATC •• 1 Not dcl'tned 
" ... ~o .. DeN.,T,. Not defined .Ot.u.~C ... Not defined _aT •• - .. wT. 

APpeA"ANce 

.... 0000"" Dark Liquid 

U'" 

CO,. Dry Chemical, Foam 

CO. Oxides of sulfur. Barium and Calcium may be formed 

J.----------------- ------0---- ---------------------------------------

c-
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IVIATERIAL SAt-t,'fY DA1"A SHEET 

...I.' _ •. _=_ .... ,;;,_. __ ...... 4!'~ ~ .. ~ -.JJi#tef1Jii: pjJ!jUH:1J:7];umm,~",:-,::;~::, ~:~ c" Cb ] 
........... & ........ , 

7"O'T",,(),,;"i~u-...c------- : -.- -
Not clefined ------------------ -_._-------

-- -----
----

_GCNCY ..... 0 ..... ~YA.O-.. "OccOU,,~. 
Not defined 

- ._---

-
" 

{:'~ rnitl~:.ltiirjiml.J:.' f:l ·~.~~~:-,~t:~1·~·.·1--:i~'1 ~~'i -.: ..:.ti·~··A3:· " .. il , ...... ~J., •. _ .... , . 
o UNST ...... I: 

COHDItION., TO AVOIO 

.... ITY Avuid excessive heat and strong oxidizers. 
t-==. 

,,, On." 
@ST •• LC 

:o .. ~aTA.'''''T'' ",.a'~rud. to In-Oldl 
Avoid strung oxidizers. 

_oou_ D .. ~O","O"'TIO" P_ODUCTS 

-

0 
COHOITION. TO AVOIO 

"'''e>OUS MAY OCCU" 
_ , ... «"tIt'%.ATIO'" 

' ..... 0"", @ W'LL .. OT OCCU" unde r normal operatin~ ,·onditjnns. 

11:.: .:,,, ~ . ":-.~ "c •...• ;. ... ~ I:'l:Fi n!j;~1 ~ I ~ 1i{1] ;~«;J ;{I :~ ~ -1IJ;~ ~i·~L1~~~~·:.·~':·~:.:. ~.~-'~" ~.:~:.~~ -~r. TO • .: , .... cO' ..... CA»" ..... r&" ..... IS ft£LCAlICD OR .... 1\.:1..&0 . . -
Handle as an oil spill. 

-
.. O ..... O.AL. wt:T"OO 

lncineration. 

" 
. ~ ~ fflffl~b-i ;..f ~ Ii '.:.lld ~ ~l') ~tt Ifttmn ~ r:i 11; 1\'. ~ 1f1. J~ . 

f . 
< 

~. ji' • ~ ... "' .... , lr .- . " 
." ... TOfliT ".01t:.crtOfll ,_rc'C"I/,-I'Ypr) 

LOCA-L. C,JINAuaT ."CClaL 

"LAT'ON .. O:CM ..... C .... III~"~"'" 
. 

GYMC. 

X 
OTCCTtvC G&..OVcs 

--,---. 

=rY~;~:';~li;~k Imperv~ous Material or safety gog~les. 
;--ri ".OTa.CT.VI: tl:QU ..... CN"" 

Irnpe rvious nute r dof"hine:. 

.. ~ru!1hm'T?~ ~ ~t1T:.'\.J;:m~~li ~ (.1:J...~:: """"~,i~ .. rl • .:u::.- ..... 
. ..... 

., . .. 0. • I . . ......... III.~ .~ . :.1. •••• . ~ 
• ,. ... uf • .., ...... '" 111'- ....... """.N " ... u~ .... co. ... 0 .. to_'''G 

.ndard Precautions should b_~_b_se rv.~d when hancllinLmatc rials of ttis type. 

'0 not store at tempe ratures above 1500 F. 

... 
-

CAuTiQ.;8 - .. 
- prol~ged or rcpe<lted (;ontact with the skin. 

._--. 
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Occupational Safety and Health Administration 

MATERIAL SAFETY DATA SHEET 
Required under USDL Safety and HUIlth Regulations for Ship Repairing, 

Shipbuilding, and Shipbreaking ,(29 CFR 1915, 1916, 19171 

SECTION I 
"'ANUFACTURER~NAME I EMERGENCY TELEPMONE NO. 

REICHHOLD CHEMICALS. INC. (206) 512-5600 
AOORESS (Numbtr, Strut, City, S'"U, lind ZIP Cod~J 

23.40 T aylar Way (P. O. Box U82). Tacolllo, Wo. 98401 
CHEMICAL NAME ANO SYNONYMSp hi h I 

entac orop eno 
/TRAOENAMEANOSYNONYMS 

RCtJ.9 lJ(' PJl!lIt~ ... .1. ...... 1 
CHEMICAL FAMILY 

Chlorinated phenol. I FORMULA 
C,&.CI.t;OH 

SECTION II • HAZARDOUS INGREDIENTS 

PAINTS. PRESERVATIVES." SOLVENTS " 
TLV 

ALLOYS AND MET Al.lIC COATINGS " 
TLV 

(Units' (Uniul 

PIGMENTS 8ASE METAL 

CATALYST ALLOYS 

VEHICLE METALLIC COATINGS 

SOLvENTS 
FILLER METAL . P1_US COATING OR CORE FLUX 

AOOITIVES OTHERS 

---OTHERS 

HAZARDOUS MIXTURES OF OTHER UQUII)S. SOllOS. OR GASES " 
TLV 

(Unitsl 

. 

SECTION III - PHYSICAL DATA 

BOILING POINT (OF.) 309
0 

C. 15"- F. SPECIFIC GRAVITY ("10-11 H .866/25- C. 

VAPOR PRESSURE ( ...... HI.' 
0.~11l:.~ W-R--f.:L_," 

I"E RCENT. VOLATILE: 
Neqo!~ 8'- VOLUME (" -. -- r .. -.-------- .. --.. - .- ... -..... 

VAPOR OENSITY (AIR.1, EVAPORATION RATE 
Negative --- -- (. .-11 o _ ... ---. _. -- -

SOLUelLITY IN WAT£R 14 ppM at 68" F. 

APPEARANCE ANO OOOR Hollow .hot or solid bloch Buff colored 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT (MOl"" uNCI' I FLAMMABI..£ LIMITS I ul I UOI 

>300" Co TaGGed clo.ed CUD 
EXTINGUISHING MEOlA 

Foalll. wat.r or carbon dioxide 
SPECIAL FIR£ FIGHTINQ PROCEOURES 

B I anl:et with foo. water or ca,bon dioxiete 

·UNUSUAL FIRE ANO £XPLOSION HAZARDS 

Wh.n suLjecteetto "igh t_perat.".. •• decompose •• 
Volatile in st._. 

Decolftposeet products ore acidic and corrosive. 

PAGE (1' (Continued on rever .. side' Form OSHA·20 
" ....... ,. 72 

f. 

BZT0104(e)012589 



SECTION V - HEALTH HAZARD DATA 
~-
T~QES"'OLO '- .... , T VAL.uE LD -- 29 mg/Kg .. an. LDso-146 .. g/Kg Rats. 

c. 
EFFECTS OF OVERExPOSURE 

Acute Doi soninG i. ",a,"ed by wea"ness convulsion anel coliaDse. 

--
EMERGENCV ANO FIRST AIO PROCEOURES . 

EXTER~"'I· F" .. &_I ....... A; ..... I" Ilu&h with cODious auanti.;, •• of d ... , ... ate, until Dh".ician arrives 
Sltin-R_"e contaminated clothi"9; wash with copi_s _~unts of .oap and wcrter. INTERNAL: Can a physicic" 

or poison Cont,ol Cente, immediately. CONT AMI NATE D CLOTHING: Thoroughly wash I,efo,. ,.-u ••• 

SECTION VI . REACTIVITY DATA -
STABIL..TV 

UNSTABLE 
CONDITIONS TO AVOID 
Oecompo ••• crt hiah t • ...,.ratur •• : avoid expo.v,. to 

STABl.E X te"'peratv, •• aDo". 300· C. 
.NCOMPATABII..ITV (Mllunilis 10 lI~o,dJ 

Dissolv •• in alkalin •• olutionl 
HAZARDOUS DECOMPOSITION PAOOUCTS 

Acid fu", •• containing organic ehlo,idel 
CONDITIONS TO AVOID 

HAZAAOOUS MAY OCCUR 

POI..YMEAIZATION 
WIl.1.. NOT OCCUR X 

. SECTION VII • SPILL OR LEAK PROCEDURES 

STEPS .TO BE TAKEN IN CASE MATERIAl. IS RE1..£ASEO OR SPll.I.EO 

W.t .f ....... eftill .. " ......... : .. 1 ....... ,.".ftt dUIti.lIIs 

Sw •• p vp and put bad: info eontain.t. 
-

WASTE DISPOSAL METHO~ 

Talt. to ch.mical elisposal ar. a and co"., with If in. 

SECTION VI~ . SPECIAL PROTECTION INFORMATION 

RESP.RATORY PROTECTION (Spuilv ,yp~J 
. W.a, air pu,if,i~ , •• pi,a'o, ·fo, clu.t end vaporl. 

V(NfII.ATlON . 
1.0CAI. EXHAUST . Sp€CIAl. 

~.--.- --- -- .. - ._----- --- .. ---- --.. -. --
MECHANICAl. (;,._11 OTHER 

f--- . -. ------- L...._ 
R vlala ... ell ov.. ...a u i r.d. F •• lI ____ ....... c_ ... _ ...... 

PROTECTIVE C1..0VES I EYE PROTECTION 

OTHER PROTECTIVE EQUIPMENT 

SECTION IX • SPECIAL PRECAUTIONS 
PRECAUTIONS TO 8E TAKEN IN HANOLING ANO STORINQ 

A_id ... ,.,.10 ...... t .. i ...... 
A_id t ... p.ratur •• ala.". 300· C. 

OTHER PRECAUTIONS 
KEEP OUT OF REACH OF CHILDREN 

PAGE (21 Fonn OSHA-20 

Th •• i .. f ......... " •• f.,,,d.h.4 .ith • ." •• ".""( I.,.. ............ ,. i~ ........ lice ..... ' eft, "I,,~* •• c ..... "' .. ,. i •• ccu ... e , •• h • 
..... • 1 lI.ic ..... I .. Ch_ic.i., I .. c!. "--1.49., ...... i ... 4 1._ ._ ... 1o.1i ... 4 It, Retc"""4 CM_icel •• ' .. c.. •• I. •• cc .......... 4 
R •• ch ..... ' .. e ..... c.le. 'ftC. 4 ... ftet ••• .., ... eft" 1 ••• 1 , ..... ft.ilt;.;., ,-, v ... - , .... ,.,c. vp .... _. e" .......... • ' • • ftC4MI, ..... I. c.,,~uc, 
thei. _ .. , •• f •• 8.f ...... i ... _, ........ ct •••• 4 ito ' •• 1. . 
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., 
, __ r --::::~~ .: ____ --- ,., .... :;.. ..... .,. ... 

.... ec •• v." ..... '-I ....... ,., ].7 u.s. D~: .~~E.~~~:T ~~ t~~gGn 
,- ~ •. ~s ... OO~ 

.... 61' ...... ( •••••• ·0" • .l~. 1"1 

........ , •• 4C ,,, .. , .. a s ""' ..... , 

WORKPLACE: 57 ;':~~:AP.OS ;,u:.I1:'111ST'RA 710N 

Bu,.eau of Labor Standards 

SECTION I 

...... ,~ 

HO:-'SANTO CO~'PANY I ("4AC(~C" Tll(~ .. O"'( "0 • 
. (J I If) 694...::.iQOIoUO'--___ _ 

AOCUII ss f.~ "~~"'. ~"~"'. c:., ... )C.,.,. • • 4.1 ZIP C •• cl 

~8P9-'.40RTH. L I t:DBERGH .BL~D-...-s.l-..lOU~Jioy---6.31It6 .. 
C.'("'C"~ .... ·.I( .... 0 :)""O"''''~ . ' .... Ol ...... E 

PCntachtor:ophcnol_' . PENTA~ ____________ _ 

~"PI;t~~~ I· .. ··~f I C~m.Cll~ OH 

.. 
SECTION II P.AZ,A::OCUS Ii\:G~;:O!EiHS 

.. 
TLV I TLY 1 ~AIHTS. ~RESERYATIVES. & SOl.VENTS ~ ALl.OY~ AHO WET Al.Lle COA TII'4CS ~ . IU ..... , I lu", .. ) . .. 

~.C"(~fS IAS( M~TAl I I ~ 

~ 
C .. t"lYST AllOYS I 
V("ICU UUAU.IC COA"~CS I f' , 

~ SOlVENTS IIlUA M(TAl I ~lUS COATI~G oa COliC nux 

~ "OOIT.V(S OTH("S 
. 

f 0, .. (115 

t HAZARDOUS MIXTUilES OF OT"£11 L,IQUIOS. SOLIDS. 011 Cd£S I ,. I TLV . 11.1,,;' • 

~1 
j . . . . : 

-, 
I , 

~ ... . --.~. •.... .. . • .1 •. -""" _", .... 

-:" .. f. 

;. 101\..NG "O'N' lC-(.1 0c .1 t 760 /T,Q (~~~Ot:'lP' ,. S,.'ClltC GIIAV"" 'HaO = II 

\. v .. ~o_ ~-USUA( ....... ""., 0 < Im.-u "(ACENT VOlATI!.( 

,. at 50 C ''1' VOlU~c'-:.,",..;:".:..1 -------"------7---:~---f: \(A~O.t O(NS"Y ''''1''= It N .A. (l"A~c,.A"C~ AAT( 
- ,tsuAt. = II 
"'~------------------~~----------~ ~----.-+~==~~===-~~----------------~~--------i sOW .... lh Ito.; !"Ayttor':cg I i 9 i b 1 e 16ppm 
t .l t _:» v • 

; .. ,. .. ' .... 4NC( .. :<I.:I.:lOOA Brown solid. ~haractcri~tic odor 

SECTIO:.J IV 

." 
u··",~·· ... " ,.-. ~ .. :. ...... .;,~.:'):"' .. -.-",;,-=,,,, •.• 

Ii . __ ~_-~~~_ 
!...---::::......._:.....'-_~~ ... _____ .. __ . __ •. ' ...... ___ .... ; .. .. '-1... ....:.. __ ,.,;.i.-:._. __ -==~_-___ .~ __ .. ____ . 

.. . ". 
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-,-

P (::7 ;,C!-::":.\C?;:~:.JL 

-----------------------------------------------------------------------------------------, .. 

, , 
• 

• -

s 0 0 L ... ar v""UI fU.( .. l 0.5 m!J/cu_m. 
'S',Cf!" C'" nV(A(''''):;:'I\t nccZ1ng. ccu~n,n9. i rri t.lt ion 

difficulty. liver" dal:1.)9c • 
("'tA"'''';'' ""'0 " .. s, AIO ,.nOClOU"lS 

\lash 

out of contc1;71inClt.:d clothing. 

of nose. chrO.lt. 

off im.":'Icdi4)tely 

If accidentally 

eyes l rcspiratory. 

. 
~/i th soap and ~/C) ter. Chance 

sW.l!lowed~ caus~ vO::litiQ9 and 

-
" 
" 

" 

refer to physician for syster...lt ic trea:r.:ent • } .-

!" 
I" 
f" 
I • -t • , 
~ 

" 

S7 .... '''''., uHSTAUE 

STA'L' 

l .. c()t.I~ ... rA.II .. IT" (.\I.ce".t. co o"o.~J 

.... z ..... OOus O(CO""~OSlrION ~'--OOVCTS 

.. Al"'''OOUS ...... " OCCUR 

,0",,""('''Z'''''0 .. 

. 
SECT!O:l VI r.::ACi:V;av DAtA . 

CO"'OITiONS TO AVOIO 

I 
X I 

I 

None 

CO. CO ... HC1 Pheno t i C~ 
. .: 

CONOITIO"S TO AVOIO ,; 

, -~ 

f.~t ______________ ------__ --~~---------~~f~ 
;: 

WILl.. HOT OCCUlt X t : . 

~ :-:...'-.,--..-..:...-------------------------:\.1'\,'. 
s~cr;c;: VII S~;Ll O? !.Et~!( &=-;;C:::i)i!::~S 

I~--~~-------~---~~~~.~~~~~~~~~~~-------------------------~: SH~~ fO"( 1 .. .;( ... N C.t.SE ...... T(j\lAL IS IIU.,,"'S(O 0", $l'1I .. LiO 

r; S\-/eep up and dis!!:"l"e of in a2oroyeA" 

t.,~i-1=c=h=e=m=i=c=a=-I~-_-l_d-_-n=d=f=i=I=_l-_~-j _n-_-_-.=c=C=O=r=d=41="=c=e==w==i=t=h==J=O=c=a:I:_,':":a:n:d:=:s:t=a:t:e::r:e:9:u~_I. _OI_t_i_o_n_s_. ___________ ~~~ 
(~w __ ... _s'_(_O_'_s_ro __ sA ___ LU_(_T_"_O_O __ ~,B ___ Ur~y ___ ·'" ___ C_h_~_m __ i __ ca_l __ 1_a __ n_d_f_i_l __ t ______________________________________________ -i 

.·~~---=!.:...---------....:..----------------il'· 
-· SECTIOrl! VlU S?cC1Al f~OrECT!O:'J' J~'.I!:o:::t\ TlO:J ' . 

IlUI',A ... TO"" ""OHCTIO'" (S,..cil7 f.,r~J Burc.Ju of Aincs dust rcspir;'ltor 
"Or:"l 'JI""uST . V{ ... UV< TlON To control dust (or V4)Pors if in solu 

. _S~(I)'''-4. 
Ion 

... 'c ....... c ...... (C~ .. ~.dl OTH(II 

,aoactlv( GlOvES I CY( ,."OUCTION 
Rt.:bber Chemical ,'t)q<J I r. s 

Oh4(It ~'--Of(CTlV( tOUIl' ... ' .. r 
00 not wear contamin.,ted clothinCl. : 

S~Ci!c;~ t: S==~Ci~.!. r;-,:;C:.U,:C::S 

-' ~A(C .. vtIO~S 'O.i 1 ..... ' .. IN ·"~"O"I ... G .. roo SJOJ.o:l;G K ff ,,- f t • , : ecp 0 Sin. Keep ol,,,ay ro:n r::ou t ,. 

{tAvoid duH. VolPOt'. mist (inh.llat;on). \Iear approved 90991es 
.~;~~~~~~~~~~~~~~~~~~~~~~-----------------

'"': ... ~ .. r··,c; .. u!.:,.··. ~ 

f 
t 
t 
I .' 
I 
I 
1 

HI' {J_~ ____ , . ___ -_--__ . ______ ----. 
'--. ___ .... _ ~ ____ • _______ ...... ___ .-.:. :- _- •• ,; :.....-... .......... ..: ... .,Jrt. .... --::-. ;-.:. ____ .~ __ .... ____ • _'-.a--.---

11011: EP\.I 12/2/7 J 
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.~-- .. - ...... _,..,._ .. _-
I PRODUCT IDENTIFICATION 

REGULAR TELEP~ONE NO. 
Monsanto I.ndu8trial Chemical CO EMERGENCY TELEPHONE NO . 

. .,' - 6 94- 1 0 a a 

•• cESS 
800 North Lindbergh Blvd. St T ouiap_Mjssouri 63166 

•. ADE NAME Pentachloroohenol 

SYNONYMS Penta, Technical Penta. PCP 

OOT: Not Restricted 

lATA· Not Restricted 

I SHIPPING 

i NAME' 

r-----------------------------------.-----------------
II HAZARDOUS (NGREDIENTS2 j. 

I 
I MATERIAL OR COr.4PONENT CAS NO. 
I 

i 
1 

Penta~ hIe tcphecel I , 
I (and other chlorinated phenols) I 

I 
1 
I 
I 
I 

t , 
'-

III PHYSICAL OAT A 

"lIo 

l.'j 

96 4(' 

.. -
I 

-t·-, 
--'_. 

HA.ZARO OAT A. 

CFR Part 1910 
CFR Part 129 

-

1- - .. _._- .-

lOoe (Decamp.) I 
BOILING POINT, 760 MM HG MEL TING POINT 

__ 1.14
o

C Min. 

SPECIFIC GRAVITY (H 20. 11 
1.8500 VAPOR PRESSUR! 

J.OOOll mm Hg. @ 200e 

VAPOI'I OE .... SITY lAIR· 1J 

, 
'" VOLATILES IV VOL. 

--
APPEARANCE AND ODOR 

---

FLASH POI ... T 

ITEST METHOO) Negative 

Nagative - SOlU811.1TY I'" H~·.) .... 8Y 'NT 
14 ppm @ lOoe .-- _. 

Negative 
EVAPORATIOfc f-. ~I 18UTYL ACETATE· 11 (i 

-5 Brown Solid Ph lAS· .51 Ka =.10 
Chlorophenolic Odor PtlI1' SOLN.J NA 

IV FIRE AND'EXPLOSION DATA 

AUTOCGNITION - '1 
TEMPERATU~E i • Negative 

FLAMMAIRE LIMITS IN AIR. "lIoISY VOl. ___ -=-___ ---''--___ -'-________ -.... fl,_ ~:.O_-;.R. _. r------------, _______ --,.__ Negative . L- ___ _ 
EXT Ifl:CiUI$HING 
MEOCA 

SPECIAL FCRE 
rlr.uT'iNG 

- JuRES 

t; JAL FIRE 
"' ..... EXPLOSION 
HI.ZARO 

Water, Fog. Foa.m, ,COl. 

)0 not allow ex'posed body surfaces. IOX1c 

vapors given oU from a J:ire~ Use .el!-contaln~d breathlng apparatus. 
Blanket "With extinguishing medla. 

and water. 
when burned. 
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... - V HEALTH HAZARD INFORMATION 
------------------~---------

HEAL TH HAZARD OATA 

:>rIUTES OF eXPOSURE 

.1ALAT/ON 

SKIN CONTACT 

SO: IN ABSORPTION 

EYE CONTACT 

HAZARD ClA3-;/F/CATION 

TLV 0.5 mg/c.u. M 
Skin Notation 

(Mild) Sensitizer 

Toxic 

Mild Irritant 

BASIS FOR CLASSIFICATION 

J 

200 < LD( 1000 mg/kg 

SOURCE 

-
r -
ACG, IH 
29 CFR. Part I 

16CTR 
1500. 3 (C)(5} 

ANSI 2 - 1 29. 1 
1976 

. ____________ ~ __ ----__ --__ -t--------------.--_+---------r· 

___ :S_T_'O_N _____ 1--T_OX_l_-C _______ -L/
5
_
O <. LDSO < 500 mg /kg 

ANSI 2- U 1. 1 . 
1976 

"FrEeTS OF OVF.REXPOSURE 

ACUTE OVEREXPOSURE 

Sneezing, irritation oC noee, throat, eyes, respiratory difficulty liver 

damage. 
Hyperthemia, Liver. Kidney b.ilure and death. 
Pe n ta is expelled quite r a pidl y -:in!"::""-:s:-::u:1b':::-:a=-c=u~t-::e-::'d-::o:-::s~e=-:a=-=g-::e-:::s""-::a-:::n:-:d~c:.1h""'r=o-h ic:-----

CHRONIC OVEREXPOSURE ~;ft>hure over prolonged p~~i_nd~f can lead to liver &: kidney faibro:- and_ 

eMERGENCY AND FIRST AID PROCEOURES 

Rinse eyes with clean water and apply eye ointnlent to prevent infection and eOll-e 
EYES irritation. ---------------------------
SKIN. Wash with plenty of soap and water. 

INHALATION' Remove patient from source. 
- --.---- -----------

INGESTION Induce vomiting by drinking mU!ltard or salt wat.-r or fing~t' L"l throat. Avoid ______ .-.aA Alli.u.ti2..n---

:OTES TO P1-4YSICIAN 

Thi 5 product is a mt'tabolic e timulant. Cau.ea hyperthemia treat sytntomaticcdly. 
f 

A·~-~·- . 
• . ~~ ..,··· ..... f .... "'-:>-t. 

o • ..... _ .. _ .. --,-_.-4 -

BZTO 1 04( e)O 12594 



Ca.-;OlTIONS CONTRI8UTING TO INSTABILITY 

"'table at temperatures < 310
0 c. 

'PATI8IUTY 

Dbsolves in alkaline solu!ion 

HAZAROOU~ DECOMPOSITION PROOUCTS 

CO. C02' HC Land jJht"nolics 

VI REAcnvl~rv DATA 

. " 

------------------------------------------------------------------------
CONUITlC~S CONTRI8UTlNG TO HAZARDOUS POLYMERIZATION 

Will. not occur. 

VII DISPOSAL, SPILL OR LEAK PROCEDURES 

I ~OU"TlC TOXICITY .E.G, 96 HA TLMI: 
I 
. Higl-.ly toxic to fish. t"specially sensitive species such as trout. Saft" at O. OS !lI)m in wat~r 
f 
I 

6STE DISPOSAL METHOD - ,----- - --------

I Disposal must be carried out in accordance with local ... tate, and Federal rel.'ul~lions. 
I Do not incinerate closed containers. Do not di.spose neOlr water drainage tv ~l:-~alll 

or bodies of water. Bury in sanitary landfill a.nd high temperature incinf"Tati:HI ('iivoC 1\.fi, 

------------------- -- - - ------
; TO 8;: TAKEN IF MATERIAL IS RELEASED DR SPILLED 

Wet down spilled material to prevent dusting and sweep ~p and dispose in appr\lv<,'d 
manner. Avoid contact, avoid breathinc vapor's. 

I
, "'eUTRALIZING CHEMICALS 

None. 

I . VIII SPEC:Al PROTECTIONINFORMA TION 
-----

, VENTILA TlON REOUlftfMf~TS 

I Not requiredin storage -areas. 
i Maintain level below the TLV. 

,." 

In work areas 1.lSe solvent type dust collect..:- r s. 

I SFEClfIC-PERSONAL PROTECTIVE EQUIPMENT 

, Ruhlter Gloves. Chemical Goggles, 
I RESPIRATORY ISPECIFY IN DETAIU ' 

I. Bureau of Mines approved respirator (Type BE) Approved organic vapor and t--; YE -------- ----

I ,Chemical Goggles 

)vES 

Rubber. ~eoprene 
--------_.-- -

.JTHER CLOTHING AND EOUIPMEl\jl 
Clean clothing fully covering body changed at l.eaet daily if in contac:t with penta. 

Discard contaminated shoes. 

BZT0104(e)012595 



. _. 
":CAUTIONARY 

TATEMENTS 

1.1\ ~C"'IAL t"nt:l,;AU II\)N~ ---------------------------------
Keep out oC reach oC children. Avoid prolonged and/or repeated breathing 
of vapors or dust. Avoid contact with skin. I<e~p ·conter.ts and freshl y 
treated article's away from flame, Cood. and lhing plan~s. Do not '.lse 
contaminated"sawdu8t COF animal bedding. 

----_._-- -------------, 
· .... eR HAN()lING ANO 

':'ORAGl ReaUIREMENTS 

Store in closed. prooe rly labeled ~onta.iners. 

Do not reuse containe ra. Drums should be returned t-~ drum rec{)nditi()nc:'. 
Bags should be buried in sanitary le.ndfill. Bags should be stored out of 
weather. Shelf life indefinite under good litorase conditions • 

. , 
~ ... , . ," 

I 

-_._----- ---- -----------.- J 
)ITlONAl REGUl.ATORY caN~ERIIIS 

.!ORAl: 

USDA 

CPSC 

TSCA 

OTHER 

STATE 

. - ,_I 

I r 
\ 

T 
I 

! 
IS THIS PRODUCT, OR ALL ITS'INGREOIENTS; 8~ING CERTlflEO FOR INCLUSION ON THE 1aXIC :OUBSTANC • i ,.,iN·1 nUL A('"T i 
INVENTORY Of CHEMICAL SUSSTANCES1 As a r~gistered pesticide, this product f:>' ,","ptt I 

FWPCA 
[ 

I 

EPA FlFRA_ 

Water quality. Air quality and Health Departm~nts in some :;latt·~. 

._-------------------------------------_._--- -- .. ----------' 
PREPAREO 8'1 r M. MQntl:.Og ... ~om==e:...:r~yL_ _________ _ 

TlTLf: Ge n ua.LSale 8 Mana . .z:g..::e:...:r=--_______ _ r '-
COMPANY: Kop~cn Company. Inc. 

~OORESS: 5 J 31 Southwest Avenue 

St. Louis, ~i6sQuri 63110 
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_ .. _ • __ .• __ t .... f _ ... __ ...... _ 

F(jr~ll tio. OSlIt.-20 
~~a y. 1 ~ 7 1 

~ .. --. '"-- _ ............. -.. 

• '" L L ..... O-.. -c-.. -U--·-:. 

I 'v.( ) ~-" .. '\ -_ ..... \..!. .- "_ -:--! .. !...! ~ ..... 
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~&. .. C.".,: .. '- -
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.: .... -t.-.( ........... , " ... :", ,.,.c,~··, " .. /~: .......... : .. · .. t' :" ... ' ....• too" 

r·iO:!S! .. ~:-';'·O HEi'.'':· 0:-:0 :-::] .~ __ lHO;E; 

I
' ....... v ... '.----- -------,-----.-.-

. ._-------_ .. _---

• 

::::-Jr.::::.:uA·~c::s:: .. ~~~~~~:.;r;.Qr-:r!bw:::a.*' ... ._::z.Cc.:r.:.~~.-I:':.l.,._:..:.....~Q'S:t:r:~·~ 
jIOIU"G"O ... I("fJ @ 20 mm Hg 290 S"tC'f'(GU"'HltfaO~tl @ ~)S:'25(JC 0.857 ;, 
4 ..--, v .. ·a. ".fS!.va, .~ ...... , (0.1 I',"((Of' VC)t A flU NA , 
J , .. Val ,,,.of I~' 1 , v .... Oft 01 H~I" ''''.~ II NA (VA""r. .. ,.!) ... "U <: 1 . 
\ . I : IJ , 

SOluell,n '" ..... , •• % < 0.1 ~ , 
\. ., 

Clear. l~au~d· , • ""'f ..... ..,C "'4 • oon .. !i t:.raw-COIOrec. m~ld . 
I ( char'"C'tcrl.~tl.c odor 'I 

-:-=-z::::.-~-;J.-aLn..--=-~-.-...:;',..".;;a~~_~~....;.~-=.:s:::tJi n.:_ .... ft:...-:,~-=~o::;:r:a.-.. -:-"~li 

! S ( C ... I Oi~ I V FIR [ ArlO (X i'l (' S ION 111\ Z A Ron II -; A ri 
'::-.'-__ ~.=:-r..-::--:~-JK.r.~~.~~~~~;.II~~ .... ~."r~II':I.: .•. ~ -c~ ~-:.:.-~ __ ':;-::'f.:'%3::"'o;-.-~~; ! I, .. , .. "0'''1 .~ ....... , ..... , COC _ 30SoF J 14.10.-"",1..1 11"'1~ ~ .... , I v.' =1 

CO;, Foam, Fog ~ 
,~ 

----,---------------------------------------------------------------------------'i 
U'" '1"( "''''0 '."'('$.0 ... '-4'."01 t· 

--------------------------------------------------------------------------~ r. 
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S(CTION V 
r~-.~:-:'~~~.-· r.~-rzr:~'r.'"-' c-:~cm.a.r,: .... ~,;",-'...a..-,z".:.:::::£.·;;...-.... r--r ~:-:-::- :a:.:;~.;s.c..~':'-~.:-"\.~:r:l:" ~.:,:';; L.- .-8' .... '···""11 , ..... , ~~~"I '. 
,,",ctS 01 0,,((,('.0:\"11' 0 • 

. , , 

~ s ( C T IOU V I . n E f. C T I V I T Y () f, T A ,~ 
~·-.,-~ . .=....-_~-=--==~.---· ... ~· .. ~.-:"·-=-·~y=·~:",,,-~~:--:,,--:-~:~~~r~~ .. ;:.."~·...-.a.....~~~-:::-!-::~~::.T.:7...::.-t.. 
'.I ... ,~.n I u .. ~ .. to..· J

1 

X I '"'_Ur""",.u •• o,a ; 

t: \TACI( _ _ t: 

','.coaa·,,,, ... ,,,fY (l:.u .... ,. 'I' ., ... ,~J Strong oxidizing agents I~ 

---------::-"7"'--::--=-::-:-------:-------------------------- ., 
.... I ... ·OOuS O(CO"'"(':-''' ,0", .. :lOOu':lS ~1 

l' , 
...... ·Y OCCUII 

CO!'CQllIONS 10 AVO'O 
.... , .. 'IOOUS r 

f .01 Y&!t 1:1, .. f '0" X 
""lL "OT oeCouII , 

.. ': 
--:I=n:.:..:c;,.:i:.:n.:.e~r_;a-t,;",.e.:....-o-r-~d-i-s:_p~o-s-e--o-f-=-..;;i;,.:n-=--s-a_n_i_t_a_r-=-y_l_a_n_d_f......,;i_l...:l __ a_c_c_o_r_d_~_· n---=g~t_o_l_o_c_a_l. __ -"i: 

~:'C' =o~rc:::a.:.s"1rCP'""P'lI::!taQta::~=:~:-;-:;E: IAL P :0-: TIO" .; ~ ;0';::"1 ::='~- =~ 
. =--e. a .".....,.....,;r:·~":Ii:%~~--;==::'l .. czaa;;.Ji·rr:DI.ac:::z;S!!iaIS:l.c-==-__ IIC=xru=-:DQaz;;:JCI;;,;; __ ;;::c::!-=-'-=' :3I:iIl:nllt'.DICC::::U:' c:..,. c:::lM __ r:lIK;·;ar-:-!"., 
; ... \"'.~IO •• "·OI(C"O'. (.""~"" •• ,../ J 

~l:O;.C~ .. :~:=f:I .. ~ .. US~l~::~ ____________________________ +-=Srt~C~.~A_l __________________________ ~~ 
UfC .. · .... ,C .. l ((;'4'"'' O'H(II 4 

SPECIAL PRECAUTIOnS 
¥Hg=-- CM :n=r=" PI ... , .... n-,. ~QRT" d-~. 

==Ji 
CJCJ~,.~.;.f.;rr_ .. f~(~.A~.~.'~,OO~~SS----------------------------------------------------------------------------------~ 

, n 
~~ •• -... =cv=: rzw:nrv • .....,.....,.,..=:==-~WC'!nr. =-;,.L:-..::IIA:~::.c=_Cf.'~ ........ ~Ml!C'Zl.aQQ:...,.:a.s::=::;.,r..: .. ~.~ 

I 

the 1nform~t1on and reco~mendations ~ct forth herein are believed 
be ~ccurcste as of the date hereof. ~10NSANTO COtlf1MlY r1A;;'[S NO ~Af~rl"'lTY 

~,T" R[SPECT'Ttl(P[TO AUD DISCLAIMS ~LL LIABILITY FROH R(LIh"CE TH[R(ON. 

R 9/8/75 

r 

( 
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I I APp~OVED BY U.S. DEPARTMENT OF LABOR 
"ESSENTlAll Y SIMltAR" TO FORM OSHA-20 

ECP2019·1~ 18·19) MATERIAL SAFETY DATA SHEET 
SECTION I 

PRODUCT NAME: Solvent B-II SIZE: 

CHEMICAL NAME, Mi. ... ture 

fORMULA, \tixture 

MANUfACTURER, Marketed by Eastman Chemical Products. Inc. 

ADDRESS: Kingsport. Tennessee 37662 

FOR INfORMATION ON HEALTH HAZARDS CAll: 
Monday thru Friday. 8 a.m.-S p.m. (Eastern). (615) 247-0411. Exl. 361':-. 
all othl!r times (615) ~47-0411. Ext. 4666. 

FOR OTHER INFORMATION CAll: 
Same number as above 
Extension 5831 INFORMATION EFFECTIVE AS OF: February. ]980 

SECTION II HAZARDOUS INGREDIENTS OF MIXTURES 

PRINCIPAL HAZARDOUS COMPONENT (51 % TlV (Uno's; 

~on(' k'Hown 10 E3sIm3l1. 

-

80lllNG POINT (OF.) 

VAPOR PRESSURE (mm Hg.) 

VAPOR DENSITY (AIR = II 

SOLUBILITY IN WATER 

APPEARANCE AND ODOR 

flASH POINT (Method uied) 

EXTINGUISHING MEDIA 

SPECIAL fiRE fiGHTING 
..... PROCEDURES 

UNUSUAL Fllff AND 
EXPLOSION HAZARDS 

. 

SECTION III PHYSICAL DATA 

Approx. 27S-330oF 
. (J35-166°C) SI~ECIFIC GRAVITY (H:O == 1) 0_87-0_91 (ei 20o/20oC 

Not appliable. Pl:RCENT VOLA mE Not applicable. 
- BY VOLUME (%) 

Not applicable. EVAPORA TlON RATE Not applicable. 
(-- -- - =1) 

Negligible. 

Y cllow to dark brown liquid; sligh tJy unpleasant odor. 

SECTION IV FIRE AND EXPLOSION HAZARD DATA 

flAMMABLE LIMITS 
Not applicable_ 

Foam. Water spray. Dry chemical. COl 

Wear self-contained breathinll apparatus and protective clothing to 
prevent contact with skin or ~es.. 

None knuwn to Eas tman. 

lei 

--~-

Uel 

MSOS~4:!0-1 0·80) 
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THRESHOLD liMIT VAlUE 

effECTS Of OVEREXPOSURE 

EMERGENCY AND FIRST AID 
PROCEDURES 

STABILITY 

IN(OMPA TlBllITY 
(Moler;ol\ 10 ovoidl 

HAZARDOUS 
DECOMPOSITION PRODUCTS 

SECTION V HEALTH HAZARD DATA 

:'.tay ':luSC skill Imtltion or 31leq;ic skin rClction. 

Skin cor.: .... t: "'3sh thoroughly with S03P and water. 

SECTION VI REACTIVITY DATA 

CONDITIONS TO AVOID 

x Not applicable. 

Oxidizing materiJls can cause a vigorous reaction. 

As with any olher organic material. combustion wiIJ produce 
e3rbon dioxide lnd probably cJrbon monoxide. 

HAZARDOUS POLY MERIZA nON CONDITIONS TO AVOID 

May Occur Wdl No! Occur 
X 

STEPS TO BE TAKEN 
IN CASE MATERIAL IS 
RelEASED OR SPillED 

.STE DISPOSAL METHOD 

:'\\\t applicable. 

SECTION VII SPILL OR LEAK PROCEDURES 

Eliminate 1Il1 ignition sources. 
Flush spill away with water spray. Small spills may be collected with absorbent material. 

Incineration. • 
Observe all Federal. state. and locllllaws concerning health and environment. 

SECTION VIII SPECIAL PROTECTION INFORMATION 

RESPIRA TORY PROTECTION 
(Specify type) 

An appropri3tc NIOSH·approved respirator (or organic vapor sflould be worn i( needed. 

vENTILA TlON LOCAL EXHAUST As needed to control mist or va or. SPECIAL None known to Eastman. 
MECHANICAL (general) Recommended. OTHER None known to Eastman. 

PROTECTIvE GLOVES Should be worn. EYE PROTECTION 
Safety eJasses should be worn in any type ofindustrial operation. 

OTHER PROTECTIvE 
EQUIPMENT Eye bath; safety shower. 

PRECAUTIONS TO BE TAKEN 
IN HANDLING AND STORING 

OTHER PRECAUTIONS 

SECTION IX SPECIAL PRECAUTIONS 

Avoid prolonged or repeated contact with skin. 
Use with adequate ventilation. 

Good industrial hygiene practice should be foUowed which includes preventing eye contact, 
minimizing skin conuci. and minimizing inhalation of mists and Yapon. No eye hazard known 
to Eastman; however, any material gotten into the eye should be washed out immediately and 
medical attention obtained i( symptoms ~rsist after washing. Hazardous residue may remain 
in "empty" pad:aj;e; do not reuse or a1ler package without proper industrial cleaning. 

171(' i"/,,rmalit;/f ("(IIIlaill('d IIrr('ill is /flrllls/lt'd ,,·tll/uIlI "·arroIlH·u!a,,." b",!. E",pln.'"~ should u~ III;s ill/onnatiun o"I.~· as a 
supplc-mc'" to ull,,'r i"!or,,,atitlIlIOllu:rrd by Ih"m 01U) m/(Sl mol..(' ;IId",,('IId(,11I d~t('r",illollo"s of sui(obi!il.'· alld ('omp/r{('flC'u 
of i"/ormolin,, frum 01/ sourC'('s 1(1 ossurr pmll("r lur .. J II/CSC' ",olC'riols 1I11l1 lilt' JIlft'1.I· 011,] ht'o/Ih of t'mp/o)'t't'1. . . 
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~'·co~ 
»,..~«,.Wi.ae~T Of LAIOI 
"ESS9n1ACly:~~1'O fOI~·~·lO 

MATERIAL S~FETY DATA SHEET 

" 
.: #'.\ i~ 

-
SICI10N I 

'. .., 

,.ROOUCT NAME: Solvent KB-3 Sill: 

. CHEMICAL NAME: Mixed Aliphatic Ketones 

fORMULA: Mixture 

MANUfACTURER: Marketed by Easbnan Chemica.! P:roducts, Ir.\,. 

ADDRESS. Kingsport, Tennessee 37662 

fOR INFORMATION ON HEALTH HAZARDS CAll: Area 6l5-;?47-04U Ext. 361) 

I Information 
FOR OTHER INfORMATION CALl: Ext. )103 SIGNATURE AND DATE. May. 1975 

. ~ 
~ .-. \ ,;.. . 'iI' ' 'f~' 

PRINCI~Al HAZARDOUS COMPONENT (S) 
-. 
-

• J: .' 
.~~. - .: " ~. ·10 ' .". • "" ",-4,,,, ~~. ~::. ' i ~ :e-' ." • ,~~ .. -~\; :~ .. ~ '. , . . . .. , .. . 

BOILING POINT ,Of.) ApprOx. l750C srEClfIC GIlA VITY (HaO - l' 

VAPOR paeSSURf 'fftftI Hg.) 

VAPOR DENSITY (AIR-I) 

SOLUBIliTY IN WATER 

APPEARANCE AND OOOR 

(" 
•• of " .. 

flASH ~OINT (Method vaed' 

EXTINGUISHING MEDIA 

S~EClAl fl~f fiGHTING 
-ROCEDURfS 

UNUSUAL fiRE AND 
EXPLOSION HAZARDS 

PERCENT VOLAnLf 
IY VOLUME'~ 
fVAI'ORAnQN RATE 
( -I) 

Slip;htly soluble 1n "'8.ter 
-

Dark l1q-.lid - so1'Jent odor 

t. ,1 - ;a I FLAMMABLE LIMITS 
155°!-' C.O.C. 

Water J C~. Dry Ch~lI1ica.l 

None 

None 

~. 

% 

- I 
: . 

. 
I 

i '\:E:E~ox! 

.---
• 
I -

-

• 

effective as ot" 

TlV (Uni,,) 

t .' 
.863 , 

-

U~I 
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THRESHOLD LIMIT VALUf 

.. ' .. 
• • • 

Kot ~~tabl18h~. 

FECTS Of OVEREXPOSUItE 
f'rulonc;ed C'ofltac~ :Jay ~ause skin irritatin:l. Repeutf:ci \.:onrn·:~ ';:'.S-"j 

~ult ~n ~::!n 8en::it!%at~o!'. ir. Su~c.eF~· , ~ individua16. High vapor COIlCE:l1:.r6.t~ons ~~~. 

·&.use mUCO'Js m~~:rane and "esfiratory ~ !",,~! _ -.;;,~;:".r;:".r.::.1..:.t&.;;:;...:.t~1_O_D_. ________ ----:-_____ _ 
fMUGfNCY AND fiRST AID 
PRoceOURes 

Fl'lSh afff'~::-.ca boreas !.!'.:l:v'.l~· y '11th vater. 
l:-rigate wi t~1 water for 1 c;. r~.' 'J~ (·s and get medi cal attention. 

~k:'n CO!'.te:·!.: 
~ye Lontnct: 
inhalation: R~:)Ve f'" fr-"':;., e. ~ r. 

STABILITY 

INCO ..... PATIBILITY 
:Malerial. ta avoidl 

HAZARDOUS 

CONDIT C.lNS TO A'''OID 

----..-

OECOMPOSlTlON PRO:....r:_,l_JCT~S_...-_. _________________________________ _ 

HA.lAROOUS POLYMERIZATION CONDITIONS TO AVOID 

May OCCUl' I W ill Not OCCUl' 

---------~--------~-----------------------------------------------------

STEPS TO BE TAKEN 
IN CASE MATERIAl.I~ 
DELEASED OR SPILLED .3c:.ak with absorbent ma.terial and ilu'inerate. 

.STE DISPOSAL METHOD 

Incin~ra·te 

---------------_.-
-------------------------------------------------

RESPIRATORY PROTfCTION 

_(_S.:..p_e_ci_fy!........;fy:..,:p_e...;,'_--. lOCAL EXHAUST X if needed to control ·/b.f~:f<7_:,-_-~··:·:.<..:t(.1 tl-rme:-~tur.:!~ ____ _ 
\f~NTILATlON 

-------~ 
MECHANICAl (gec\eroU • OTHER 

PROTECTIVE GLOVES EYE PROTECTION 

OTtiEP. PROTECTIVE 
EOUIPMENT 

PRECAUTlCNS TO 6£ T AKE,.4 

x 

IN HANDLING AND STO~IHG ;'vCl1d eye contact &.nd prolonged or rep~fLtec skin cor.tact. ;',·I'c·!d 
inha.lat!on of vapor. 

--------------
OTHER PRECAUTIONS 

CCP .0'.'. 

( 

" 
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Material Information Bulletin 

:: £1 ~.f~ lrOnmeHil",:a B Ccfl (eaB"G:h 
& Toxicology 

Chevron 

~ 
~ 

Warning Statement I~ame 

Eye 
Irritation 

Skin 
Irritation 

Systemic 
Effects 

HARMFUL OR FATAL 
DANGER! If SWAllOWED CHEVRON 325 SOLVENT 

COMBUSTIBLE 

Paraffins (incl. naphthenes) 

Aromatics 
CS+ 

% 

96% 

4% 

. The suggested TL V is 250 ppm (Parts of vapor per million parts of air) for a daily 
S-hour exposure. No OSHA exposure standard has been established for this material. 

This material is not a prima&y eye irritant. However, minor irritation may be noted 
following contact. Application of the material into the e'res of rabbits produced a 
slight degree of membrane irritation. 

This materi~ may cause skin irritation on prolonged or frequently repeated contact. 
Application of the material onto the skin of rabbitS produced a moderate degree of 
erythema and edem, The primary irritation score was 3.7 on a scale of 0 to 8. 
Prolonged or frequently repeated skin contact may cause the skin be become dry or 
crack-ed from the action o.f the material. 
From the results of animal studies, this material is not expected to be toxic by 
ingestion or by skin contact. TheaclJte oral LDSQ for rats was greater than 15.3 
g/Kg, and the acute dermal1050 for rabbits was greater than 19.1 g/Kg. 

Prolonged exposure to high vapor Olncentrations of this material may cause signs 
and symptoms of central nervous sY'stem depression such as, headache, dizziness, 
loss of appetite, weakness, and loss .of coordination. Affected persons normally 
ex~rience complete recovery when removed from the exposure area. Aspiration of 
the liquid can lead to chemical pneumonitis. 

Not. Disclaimer of Wauanty. Pig. 4 (Appro.~ by U.S. Oeplnm.nt 0' L,bor. "Eaentillly similar 
to Form OSHA 20. M't"i" Safety Oltl Shut") 

An. No. 47 - 1975 
Ch..,rOll EII.irollmentll Hulth C.nttr/22S Bush SUrft. Sin Francisco. CA 94104 
J.A. Silence. Ph_ O. Reference Phon. Numb" (415) 232·1514. Ellt. 4178 or 2021 
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In 

I Contact 

I Inhalation 

Ingestion 

ratory 
--•. .:ction 

5kin 
I Protection 

I Ventilation 

)ther 

\utoignition 
r emperature 

II 
e Fighting 

nocedures 

Flush eyes with fresh water for at least 15 minutes. If irritation persists get medical 
attention. 

Use good personal hygiene practices while working with this material. Wash 
contaminated clothing before reuse. 

If there are signs or symptoms of overexposure to mist or vapor of this material 
(as described in Section B - Systemic Effects), move the individual to an uncontami
nited area. If breathing has stopped, apply artificial respiration. Get medical 
attention immediately. 

If this material is swallowed and aspirated, chemical pneumonitis may result. If 
swallowed, 00 NOT induce vomiting; get medical attention immediately. 

Avoid eye contact with this material. If the conditions or frequency of use increase 
the danger of exposure, eye contact can best be avoided by wearing chemical-safety 
goggles. 

The vapor or mist concentrations of this material must be kept below applicable 
standards (see Section B - TLV). If this cannot be achieved, the use of an approved 
respirator for organic vapor and mist, supplied-air or self-contained breathing 

ment is recommended. 

Avoid prolonged or frequently repeated skin contact with this material. If the 
conditions or frequency of use increase the danger of exposure, skin contact can 
best be avoided by waring impervious neoprene or rupber gloves. 

Use adequate venti~ation to keep the vapor or mist concentrations of this material 
below applicable standards. 

If eye or skin contact with this material can occur, washing facilities for eyes and 
skin should be available nearby. 

CO2, Dry Chemical, Foam, WUer Spray 

For fires involving this material, do not enter any enclosed or confined fire space 
without proper protective equipment. This may include self-contained breathing 
apparatus to protect against the hazardous effects of normal products of combustion 
or oxygen deficiency. Read the entire Bulletin. 

47 
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(materials to avoid). 

Hazardous Decomposition 
Products 

Hazardous 
Polymerization 

Enviro nmental 
Impact 

Precautions if Material 
is Released or Spilled 

Waste Disposal 
Methods 

Handling and 
Storing 

41 

May react with strong oxidi.zing materials. 

Normal combustion forms carbon dioxide and water vapor; incomplete combustion 
can produce carbon monoxide. 

Mly Occur Conditions 
t------+----I to Avoid 

Will not Occur x 

Certain geographical areas h.1lve air pollution restrictions concerning the use 
of thinners and solvents in work situations where the material would be released 
into the atmosphere. Air poillution regulations should be studied to determine 
if this material is exempt in that area where it is to be used. 

Eliminate aU so\Jrces of ignition in vicinity of spill or released vapor. Clean up 
spills as soon as possible, observing precautions in Section O. Absorb large spills 
with absorbent clay, diatoma(:eous earth or other suitable material. A fire or 
vapor hazard may exist since Ithese cleanup materials will only absorb liquids and 
will not absorb the vapor. 

Place contaminated material iln disposable containers and bury in an approved 
dumping area. 

REAl? AND OBSERVE PRECAUTIONS ON PRODUCT LABEL 

Keep away from heat or open flame. 
KEEP OUT OF REACH OF CHILDREN. 

3 
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302·370o F Miscible with hydrocarbons; 
insoluble in water . 

. "or Pressure 6mmHg 
, .• Im Hg & temp) @ 100°F 0.78 Appearance. Color. Odor, etc. 

Molecular Weight Percent Volatile-
Colorless liquid 

139 by Volume (%) 99%+ (avg.) Other 
Vapor Density 

4.8 
Evaporation 

Viscosity - <32 SUS @ 77°F (air = 1) ( BuAc = 1) 0.24 

- "W information is based on data available 10 us and is beliaved 10 be COITeCt. Howev .... NO WARRANTY of MERCHANTABllITY.FITNESS for _1 
" any oth ... wmlnty is expreued or 10 be implied regarding the lUuruy of these data. the results to be obtained from the uu thereof, the 

-,,,. connected with the use of the material. or !hat any such use will not infringe any pettnt. Sinee the information contained herein may be applied 
.t conditions beyond our control and with which we may be unfamiliar. we do not assume any responsibility for the results of iu uu. This 

information is furnished upon !he condition that !he penon receiving it sh,a make his own determination of the suitability of the material for his 
paniculat purpose. 

47 
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U.S. OEPARTMENT OF LABOR 
Occupational Safety and Health Administration 

MATERIAL SAFETY DATA SHEET 

tro,'" Ao,,'o~ 
0 ..... No. ".It ll.' 

---.-----------------------------1 
Required under USOL S~fety and Hulth Regul-ltions for Ship Repairing, 

Shipbuilding, ~nd Shipbreakin.a (29 CFR 1915. 1916, 1917) 

SECTION I ----------------------- ------- --------------~--------------------------~ .... ANU" ACTUIIIE III-S N'''''''E EMEIIIGENC~ TELEPHONE NO_ 

Charter In!ernational 011 Company 
AOOIIIESS (,""triM', S~~t, Cuy, St.t~. ,lid ZI' Codd O. 

TIIIAOE NAME ANO SYNONYMS 
Es esol 310-66 (Short Ra 

SECTION II • HAZAROOUS INGREDIENTS I , 

"AINTS. PRESERVATIVES. & SOLVENTS " 
TLV 

ALLOYS AND METALLIC COATINGS " 
TJ-V 

IU"'tll (UN tal 

PIGMENTS eASE METAL. 
i 

A\OLOVS 
/ 

CATAL.VST 
, 

VEHICLE M£TAL.LI/; COATINGS I ._-
SOLVENTS Espesol 310-66 ~OO 100ppm FI\.\.ER M£TAL 

P\.US COATING 0111 COlliE "\.VX 

ADDITIVES OTHEIilS 
L . f---, 

OTHERS i --
HAZARDOUS MIXTURES OF OTHER LlOUIOS, SOLIDS. OR GASES f4 

TLV 
fu.,luJ 

, 

SECTIO'" III • PHYSICAL DATA f 

.01\.INQ POINT ,."., ASTM t>-86Q, 
1 31Q1'347 SPECI",C GRAYITY (~o." 0.1669 

VAPOIII PIII£SSUR.: ,",no Mt-'taf.nOl=' l1.ano~ 12.018 S 
Pt!:RCe:NT. VOL.ATILE 

lQOZ ev YO\.UMt!: (" 

VAPOIII DENSITY (AIR-n EVAPORATION RATE I 
4.73 I n::::BnAc ·U 0.22 

so\.ual\.ITV IN WATEIII NedhibH , 
A~£ARANCt!: AND 000111 Water WhIte Liquid' mild aliphatic hydrocarbon odor. 

SECTION IV • FIRE AND EXPLOSION HAZARD DATA 
'\.ASH POINT IMet"'" ..... , • ____ ..J.:~M.""A.~ \.IMITS ! t..ef I Uef 

TCC OF 100 --.- 1 h 1 

IEXTINGUISHING MEDIA 

(I) Mechan1c..li.i.<a1!!~.ur.Y_. Chem1.C!l.l.a •. 01 Water Fo'S. (4) COZ -. 
SP£CI"'L. "IAE ,rIGHTING P"OCIEOUIII€S 

A strai~ht vater stream vouiet. $g.r..cil~.JUL.f ills • 

. _----- --------- .. -. -- .. - -. ---- . 
U"'USUAL. !'IAE "''''0 £)(p,-OSION tU.ZAAOS 0 A vaDor accumulat' on w(\uld _U~i . .lLM.u..Q.L~llid~ if ignIted. .Ll;"l.s..h..J 00 F 

PAGE (1t IConti"IUed on ,..,_ ,ide' Form OSHA-20 
R __ .... 7. 
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.... - - .... - _ .. - - ...... _ ... 
'. Buroau of Labor St&\odards 

..... ----------- . . .---------------------------- -- ----------- ----------------.-r-
SECTION I 6/2/75 

•• .,fACtU"(tc·S u ..... t IlMlRGtNCY HLtr.·Ot4( NO. 

llQLQR-O~~~op~~ of.C~~o.~rn,~{'~~~· ______________________ ~~(~2~1~3~ll~"~8~6~-~7~6~O~0~ __________ ~ 
OO"£:>s ,.\."""' •• '''''~'. '-"Y. ~'2'~, ... " Zoll' Code} 
lion Oil Center. 461 So •. boylston Ave., Los Angeles. California 90017 
(MICAl NA ... '( AND SYNONYMS . .. , 1RAOE NA"'E AND SYNONY .... S 

N. A. Aristow~x 
H( ""CAL r A "'tI L" 

lIydrocarbon 

. '., ... ~ .---... :-:- :.. . :-.'; • .. ~.;.;; A'"S!:'CTlOr.J II '- ...... .-.~." .'.-_: .• " ., .• - ....... I 
""':.._.~.~' ............. -,- .. - .. '.; ••••• ·r ... ·. - . 

,. ... UlTS:PRESERVATlVES. &. SOLVENTS 

'Gt..«[NTS 

fAlYST 

. I fORMULA 
Pctroleuo t-lax 

. 
.HAZkr:DOU5 lr:G~~D;~r-.!rS· .. . .... ;.' 

' ... ' -.- :, .. ': -: ... _ .... 
TLV 

ALLvYS AHO .. ET .. LLIC co .... Ti.·;S (Uft'" ) 

BASE M£TAl. 

ALLOYS 

----------------------------------r~r-------r---------~------------------------------+_~----~ 
EHICt.£ METALLIC COATINGS 

VENTS fiLLER M(TAl 
PLUS COATI!'IIG OR CORE FLUX 

OOITlyU OTkERS 

IERS 

. HAZARDOUS M'XTURES OF OTHER LIOUIOS, SOLIDS. OR caSES 

>03.2 of the Code of Federal Regulations. 

TLV 
(U,.;u) 

.' 

'-

.' ............... _ .. : .c..: 
..... "''-'" . - : ~ ..... :.. .... ,-.,.,.~ •.. , ...... ,.-;: .' .. -. (1.( r:"l'~ ... r." l "':\T'''' .... ; .~ ........ .-... , .... -' . .. .... _ .. , ..... . 

'. ·'1-. I ... :~I';' ..... ,. .. ·1.· .. ···:- .~:' .. ,._ ..... '\.:,-.. .:.:.:_ ".:~:.._ .... : .• ,; r.-·· .. .. 

LING "OU.:T. rf .s 

APOR PA£SSUP.£ ,mm Ho.1 N. A. 

N. A. 
OlU81UTY IN WATER 

nsoluble 
'(ARANCE AND 000" 

1-later~h1te. odorless 

'U;C(NT VOlA TIlE 
IV VOlU.Ac 1~1 

EVArORATlON RAtE 
, =11 

, 

0.9 

N. A. 
. 

N. 'A.. 

• __ ••• '0 _ .. __ •• __ ' .... 0. _ ....... 0 • ___ ~ ......... _., ... ____ ... __ ~ •••• :. ...... ___ • _.0 .............. ;._ .... __ ..... _._..... . .. . 

:":' ........... : .... :. :i:'·>C'l:CT10·{ IV p~c A"'n EY.PlCS{f'''J 1'~71i"D DATA' "'~ .. :'.·C". 
. . - ... - -. 

..... s. .... ==~~.-: .. : . .: .. ! : ....... -:_~'! .• -w..; ••• ... ~.: ..... ,.. ,; • -.I'", , ... l::.. .. .- .. -~ ... . ~ . . 
.sH POIN' 1-'''' '''04 ... eclll I ' lAt.u.lAIJU lIMIfS I \'01 I· Uel 

!t.90-E ty!'.k:t.1 .ASTIl D <l? ror ~l:1sh point N A r I 
--'NGUIStUfwC "'(UIA 

.,~. C:u:l'QQ ni~"jdc • Q[l' Ch~M1t;tl. V:lI!ori 7. i nr. T.i.clU B Tvnr. F.~tinf'ui5her~ 
_l.' 'Utl rl~"f'N~ "ROr.lUU~(S 

'. 
Non(! - . . . . . 

.. UAl. .. Ill ANU (arlOSION UAlAROS 
\li1:" f1:lp~r. Comhin:ltion cloth. or voorl V.'~te~ 

-. . .. . - . ...... . .: .. :~' ....... .: .. -~ .. 
\.Ii 11 f n.·TC':t~C' f1 :'Imm:'1hfl f tv. . . ~. . ... 

; 

: 

c. - .. .. . . c . . .' . . . i . e_ -...~ ..... _ •• - ...... ".-- ... "....~----.........-.-.-.---...II' __ ~\..,,;~ ................ -~-........,--.._.-:_ ........ ______ ._..J __ t...---. __ .... _~ • _____ .... ~._ ---
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-- .... 

SECTION V .. U\,:A!~ HAZARD OAT A 

1 Tt4RCS...oLO LIMIT YALU€ 
100 PPIIl (ACGIH) 

E,.,.ECTS 01' OYE"EXPOSURE: 

to vaDor mill.ht affect cl:DtIal n£I:llCU9 sJtstem aDd cause I:esp1J:atoI:~ {",.1r~~1t"1" 

£",£AO£NCV AND "IRST AID ~"OC£OUR£S 
Skin contact - Wash with soap and water. An emollient cream or lotion is benefi-
~- . 

cia!. Eye contact - Wash with 21ent~ of 'water for five minutes InhaLuion -

Provide fresh air and rest. Ingestion: 1)0 no induce vomitin~; call a physician. 
, 

. SECTION V' • RE,ACTIVITY DATA . 
STAelLITV UNSTAeL£ 

CONDITIONS TO AYOIO 

STAaL£ X -
fNCO"'PATAlIll .. ITV (MlIfuwlt to ."oid) '---
Avoid strond oxidizin2 a2ents 

t4A%AROOU5 OECO"'POSITfON ~AOOUCTS 

Carbon monoxide 1s burned w1th inq ,ffir1~nt ajx:. .-
I:ONOITIONS TO AYOIO 

t4AZAROOUS 
MAY OCCUR 

POLYMERIZATION --
WILl. NOT OCCUR X 

SECTION VII • SPILL OFI LEAK PROCEDURE~ 
.. 

ST .. PS TO a£ TAKEN IN CASE MATERIAL IS REI..EASEO OR SPII..LEO 

Avoid ooen flame. Provide adeouate vent..f l~lri.on Cnll .. r" and ,Henn .... of aU 

spilled liquid. . 

ljAST£ ~fSPOSAI.. METMOO 
se t e same precautions for disposal as you woul~ for 1tero~ene, f::iQ~aQl 310-66 

(Mineral Spirits) is a combustible hydrocarbon and \1111 burn if ignited. 

SECTION VIII. SPECIAL PROTECTION INfORMATION 

M€CHANICAL {G~If_IJ OTH€R 

pqOT€CTIYE C\..OY€S I EV£ PROTECTION 
Reco~ended. Recommended. 

~O=TM~E~A~PR~O~T~£~C~T~ly7.£~£~Q~U7.I~PM~E~N~T~----------------~~===~~~~-------------~------------~ 
As required to avoid wettin& clothes. 

SECTION IX .. SPECIAL PRECAUTIONS 
.,. 

PR£CAUTIONS TO liE TAf(£N IN HANOLINC AND STORINO 
Handle as a combustible liquid. 

OTHER PRECAUTIONS 

PAGE (2' Form OSHA·2Q 
~ .. o .JII."O A ......... 72 

l. , 

( 
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TOXI COLOG I C;'L (, ~A:ll.IL I t~G 
I r;tOj'.;~·\ T IO:l ______ --________ P~!Q:J~: j"o· 

1. Product Name 

Ed..,;" Cooper. '"c. 
1100 Sou,h x-co"d S"~~' 
SI.l_.,. Mono",' 6310-4 

(JIAI ~71·J9JO 

HITEC £515 .... -_._ ... -. 
2. Chemical and·Physical Properties: 

a) 
b} 
c) 
d) 
e) 
f) 
9) 
h) 

Specific gravity 
VClpor pressure (rt:i.I Hg) 
Boiling point, of 
Flash point, of 
Water solubility 
Hazardous pol~erization 
Stable 
Shock sensitive 

3. Physiological Properties: 

.87 
!IA 
NA 
150 
Practically 

DYes 
CD Yes 
DYes 

insoluble 
e9 Uo 
o No 
l!J No 

a) Acute oral toxicity 
(LDSO if available): Oral MLD (rats) 25000-30,000 mg/Kg 

b) local effects on eyes: Slight irritant 

c) Local effects on skin: Slight irritant 

d} Absorption through skin: MLD (rabbits) 35-40,000 mg/Kg. 

e) Inhalation effects (vapors or dust): NA 

4. First Aid Treatment: 

a) Skin contact: 

b) Eye contact: 

Wash thoroughly with soap and vater. 

Flush vith copious quantities of vater and 
consult physician immediately. 

c) Ingestion: Induce vomiting and consult physician immediately. 

5. Protective Equipment: 
Normal usage requires: Gloves and protective face ~hicld or goggles 

NAME: 
TITLE: 
DATE: 

.. 

-Dwc. tL ') i' \. (l, 
Plant cte:~~ st 
7/27/72 
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-I~ 
~o z: 

r'\ .., 
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• t-) 

en 
\0 
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:;, 
"0 
0 .. 

a.. 

-T ..... Na __ -::N~A::I:fC:O:::~6~S~J:::7:4:3== ________________ ... "" ..... N •• ______ _ 

S~ft.ft.M. ___ ~P~o~l~v~e~s~t~e~r~ ____________ " __________________ - _________________ _ 

___________________________________ e ....... "' , .... u. Organ j C 

SECTION 2 - HAZARDOUS INGREDIENTS 

"ATE'UAL O~ CC''''''OHENT ~ i 
Butanol 10 

Toluene 8 I 
" 

. 
J 

I 
. 

SECTION 3 - PHYSICAL PROPERTIES 
_ollln, 'ol"t. 710 "'''' HO "'aIU", " •• ". 

S ... clf.c On"'t,. (HZO-., v ••• , ", .. ".,. -"I 
.952 @ GOoF 

Va ... r Oo"lIty (AI,.." S.1 ... lUt~ 1ft HZO. ~ •• we. 

Insoluble 
.... Volatlla. _ .. Vo •• JU(Ao(JIU(IK XcH ColO( +1 )( ~ pH (1\ of solution) 6-8 
A .... o.,a"ce anel Oelor 

I Dark reddish-black liquid with s;light alcohol odor 

SECTION 4 - FLAMMABILITY AND EXPLOSIVE PROPERTIES 
I',a.II 'oint (To" "'ot"oC, • 

105°F PMCC ---1 .... "' .... bl. U ... tta I" AIr ...... " V ... I 
LA._ 

I I 
V .. _ 

I 
E.tI" ... I."I". "'.eI'a 

Foam, CO" d~y chemical 
S .. octa. 1",. fOI,"U'" "'_ ... U"' 

Fight as any hydrocarbon type :fire 
Vft., .... 1 ", ... a". E ........ " Hau .... 

May evolve toxic N02 fumes 

SECTION 5 - HEALTH HAZARD DATA 

T' .... "o' .. U ... " V_a None established for product. Butanol - skin (ceiling) 

May cause cornea and skin irritation. Prolonged 

Narcosis may develop. 

E"'ERGENCV AHO "RST A.O "ROCCOVRCS 

Flush with water for 15 min. Call a physician. 

Wash with soap and rinse with plenty of water. 
' ..... t, •• 

Do not induce vomiting.' Give water or milk. Call a physician. 
,,,,, ••• u •• 

Remove to fresh air. 

"0"'" S07 (7/71' 
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SECTION 6 - REACTIVITY DATA 

St.oCluttlrl S .... e 0 T'V 
U ... taClt. ~ Co ... lttlo ... te " ... 1. 

"' ........ t. ".el .. ____________ ~ _______________________ _ 

\ 

Unburned h'\drocarbons 
H.LA'''O ... D.c .... p ••• tI." .. , .... c .. '_..::..:..-.:.....::..::..:..:..::=___-=:r~\=------------------------

WIlt N., Oecou gjC H.za, ..... "01,. ........ " ... : 
M." Dec .. ,O eo .... ,tI.". ,. ~.I" 

SECTION 7 - SPILL OR LEAK PROCEDURES -
. 
\ 
\ 

• 

s ..... ,oT .... , .. c ... "'., ..... Ia" ......... ,s .. Ue4Contairt with absorbent material. U!:e 

detergent and water to relieve\slippery conditions. 

W ••• e Clop.nl M.tI ... _~C;:..o;:..m~p..;l;:..e:::;..;:t:..::e:....-c=o..:..;mb=.;u=-s;;;;..;:t:..;:i::..;o::...n:.;:,... ____________________ _ 

L-____ ~ ________________________________ ~~ _______________________________ . 

SECTION 8 - SPECIAL PROTECTION INfORMATION \ 

TrI ••• f "' •• pl, ••• ", "t.t.etl ... "e4 .. I..... Organic canister may be used 

V ... tll.Uo .. , Local £ ....... t ~ M.c ..... lcal (C_ .. Q O. S.-.., (s"'df'yi,.. _____ Dt .... rs ... clfylL. _______ _ 

..... t.ct .... c, ..... __ ~R;.,..u=b...;;b;,..e::.r:;:.... _____ _ ~"I'rot"d_~\ __ G..:....;;o;....g .... g~l..;e::..;s:...._ __________ _ 

\ 
Dt ... , .. ,.t.e, .... £",,'.m.,,' Impervio\fs apron, eye waSb fountains 

\ 

SECTION 9 - SPECIAL PRECAUTIONS 

H ... dfl" ...... St ..... ,.,.c ... tt •• Handle in adequately ven-,tilated areas. Do not 

store near open flam~, 

Dn. .... ....,. .. U.". Ayoid prolonged jnbaJatjon of fnMPS. Avojd eye and skjn 

.: contact. Do not take internally. I,aunder cootamj oated c) nth; og 
-I 

-'i be fore reuse. 

Pr.P4recS By 2/76 

Similar to Form OSHA·20 EMERGENCY TELEPHONE NUMBER - {312} 332-3560 .... 
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TABl.E IVA 
TIME OIL CO. - PORTLAND. OREGON 

PENTACHLOROPHENOL IN SOIL 

Surface Contour Data 

Coordinates Concentration Coordinates Concentra t ion 
Sample II X Y Mg/Kg Core /I X Y Mg/Kg 

1 81 171 13500 J 142.5 161 1400 
2 n 171 29 j( 117.5 161 N/A 
3 71 161 500 L 92.5 161 N/A 
4 71 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 

8 71 III 92 Q 80 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 317 
14 61 161 175 W 130 107 3385 
15 61 151 . 18 X 105 107 N/A 
16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 
18 61 121 6 
19 61 111 3 
20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 
37 81 ·95 857 
38 91 96 1130 
39 101 97 17 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 lSI 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 l;5 
51 141 89 2.3 
52 151 90 1.7 

"- 53 161 91 1.9 
., 54 171 92 1.2 
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Core 

J 

K 

L 

M 

N 

0 
p 

Q 

R 

S 
T 
U 
V 

\II 

X 

Y 

Z 

TABLE IVB 

TI~~ OIL CO. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
/I X Y Mg/Kg 

142.5 161 3 
117.5 161 8.8 
92.5 161 N/A 
67.5 161 87* 

155 143 3.1 
130 143 59 
105 143 16 
80 143 ~J/A 

142.5 125 34 
117.5 125 252 
92.5 125 123 
67.5 125 44 

155 107 260 
130 107 15 
105 107 4.5 
80 107 N/A 
80 179 14* 

N/A = Not Available 

* = Data points omitted from contouring 
program to reduce extrapolation error 
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Core 

J 
K 

L 
M 

N 

0 
p 

Q 
R 

S 

T 

u 
V 

W 
X 
y 

Z 

TABLE IVC 

TIME OIL CO. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordinates Concentration 
II X y. Mg/Kg 

142.5 161 3.6 
117.5 161 10.5 
92.5 161 7200 
67.5 161 22 

155 143 238 
130 143 23 
105 143 15 
80 143 2205 

142.5 125 50 
117.5 125 184 
92.5 125 534 
67.5 125 55 

155 107 380 
130 107 8.1 
105 107 1.3 
80 107 598 
80 179 2 

10 
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TABLE I VO 
TIME OIL CO. - PORTLAND. OREGON 

Pentachlorophenol in Soil 

7 Foot Contour Data 

CORE II COORDINATES CONCENTRATION 
/.. Y mg/kg 

J 142.5 16i. ( ;~A) 

K 117.5 161 3 

L 92.5 161 8400 

1-1 67.5 161 1 

N 155 143 ( NA) 

0 130 143 13 
p 105 143 130 

Q 80 143 700 

R 142.5 125 500 

S ·117.5 125 1130 

T 92.5 125 75 

U 67.5 125 5 

V 155 107 1 

W 130 107 1 

X 105 107 1.9 
Y 80 107 700 

Z 80 179 7 

I I 
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TABLE IVE 
TIME OIL CO. - PORTLAND. OREGON 

Pentachlorophenol in Soi 1 

12 foot Contour Data 

CORE if COORDINATES CONCENTRATION 

X Y mg/kg -- --

J 142.5 161 NA 

K 117.5 161 . 2.3 

L 92.5 161 2030 

M 67.5 161 690 

N 155 143 NA 

0 130 143 38 
p 105 143 450 

Q 80 143 1150 

R 142.5 125 1 

5 117.5 125 217 

T 92.5 125 90 

U 67.5 125 NA 
V 155 107 3.4 

w 130 107 1.9 

X 105 107 1.0 

Y 80 107 720 

I 80 179 1.0 

.. 

12 
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TABLE IVf 

TIME OIL CO. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Preliminary Surface Composites 

Area 

A 

o 

G 

PCP (mg/kg) 

660 

860 

17 
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FIGURE III- 7 
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TABLE III-1 

TIME OIL CO. 

COORDINATES - SURFACE PCP CONTOUR 

CODE X Y (PCP) 

J -17 S5 2. 3 
K -42 S5 1200 
L -66 55 0.7 
M -91 55 1.8 
N -4 38 6.3 
0 -29 38 176 
P -54 38 75.3 
Q -78 38 620 
R -17 20 891 
S -42 20 736 
T -66 20 1600 
U -91 20 0.7 
V -2 2 5 
W -29 2 354 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 
6 -66 91 0 
5 -54 73 1.4 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 5.7 

NOTE: [PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm) 

21 
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TABLE 111·-2 

TIME OIL CO. 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3 
K -42 55 8.8 
M -91 55 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 15 
X -54 2 4.5 
Z -78 73 14 
6 -66 91 0 
5 -54 73 5.6 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] = CONCENTRATION OF PCP (mq/Kq) or (ppm) 

22 
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TABLE 111-3 

TIME OIL CO. 

COORDINATES - 4 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 S5 3.6 
K -42 55 10.5 
L -66 5S 7200 
M -91 55 22 
N -4 38 238 
0 -29 38 23 
P -54 38 15 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 
U -91 20 55 
V -2 2 380 
W -29 2 8.1 
X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: (PCP] CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE 111-4 

TIME OIL CO. 

COORDINATES - 7 Foo'T PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 3 
L -66 55 8400 
M -91 55 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
R -17 20 500 
S -42 20 1130 
T -66 20 75 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 
Y -78 2 700 
Z -78 73 7 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] = CONCENTRATION OF PCP (mqIKq) or (ppm) 
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TABLE 111-5 

TIME OIL CO. 

COORDINATES - 12 FOOT PCP CONTOURS 

CODE X Y [PCP) 

K -42 55 2.3 
L -66 SS 2030 
M -91 S5 690 
0 -29 38 38 
P -S4 38 450 
Q -78 38 11S0 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 
Z -78 73 1 
6 -66 91 0.94 
S -S4 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE 1II-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29. 1986) 

WELL NUMBER STATIC WATER LEVEL pH 
(FT BELOW TOP OF CASING) 

MW-A 14.06 6.80 
MW-B 15.07 6.70 
MW-C DRY N.A. 
MW-D 14.48 6.53 
MW-E 15.22 6.54 
MW-F 15.44 6.57 
MW-G DRY N.A. 
MW-H 11.28 6.91 
MW-I 14.75 6.77 
RIVER 25.70 N.A. 

NOTES: 

[PCP] = CONCENTRATION OF PENTACHLOROPHENOL 
ppm 
N.A. 
N.D. 

= PARTS PER MILLION 
= NOT AVAILABLE 
= NOT DETECTED 

26 

[PCP) 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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TABLE 1 - GROUNDWATER SAMPLE RESULTS 

Static 
Depth to Water Level 

SamQle ugLI fCP Water, Ft* (ft. MSL) ** 
(1 ) (2) ( 1) (2 ) 

MW-A <20 NA 6.61 13.78 14.74 83.36 82.40 

MW-B 2300 1000 6.57 14.79 15.54 82.04 81.29 

MW-C (Dry) 

- MW-D <20 NA 6.60 14.29 15.24 83.64 82.69 

MW-E (Dry) 

MW-F <20 NA 6.43 15.27 16.02 82.70 81.95 

MW-G (Dry) 

MW-H <20 NA 6.64 13.78 . 12.10 83.71 82.65 

MW-I <20 NA 6.38 14.57 15.23 83.43 82.77 

River 25.67 24.67 

(1) As measured on 8/20/87 

(2) As measured on 10/16/87 

* Distance from well stickup (or pier reference point) to 
water. 

** Relative to TBM established by TOC 

NA - Not Analyzed 
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•CenturvT~ 
, l...aborafcrl€S I Inc. 

Hay 21. 1986 

John Ruddick 
Century Environmental Sciences 
One s. W. Columbia. Suite 1222 
Portland. OR 97258 

Dear John: 

Here are the Penta results fro. Time oil: 

-' .. 

Pentachlorophenol conc • 
.. u&/l (ppb) 

... . . -

If you have any ·queations. please phone. 

Sincerely. 

C!lm1RY TESTIIIG LABORATORIES. IIIC. 

Walter r. BurDa 
Orcanic Cheaiatry.Supervisor 

WFB:lk 

-........ 

2.6 
6.1 

<1.0 
1.4 

P.O. 90C 1174· BEtV. OR ~1T7fB. (SQ3) )82-6.432 

. - --:-' !" ... 

WIer • fftd • Soil • Coostru:tm Materials • Cener3I AnaIytiaI Ser.1cr:s. 

-c~rJ-~ --

,.. 
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TIME OIL CO. 
SUMMARY OF FIELD AND ANALYTICAL RESULTS 

GROUNDWATER SAMPLING AND ABALYSIS 

Sampling procedures meet EPA Pub. S\.1846. 
Time Oil groundwater samples were analyzed by GC/MS using EPA 
Method. 
The submitted sample from well No.4 contained an insufficient 
amount of material for analysis. 

~ELL NO. STATIC FIELD PENTACHLOROPHENOL 
mg/L (ppm) 

(1) 

STATIC 
\.lATER 
LEVEL 
(6-5-86) 

A 

B 

D 

E 

F 

H 

I 

QA/QC 

Field 

2 

River 

\.lATER Ph 
LEVEL 
(FEET) 
(5-28-86) 

13. 17 

13. 16 

12. 52 

13.65 

13.90 

9.31 

12.89 

(Duplicate B) 

Blank 

15.00 

18.52 

6.56 

6.29 

6.49 

7.70 

6.73 

6.32 

5.74 

N.D. 12.15 

N.D. 13. 18 

N.D. 12.65 

N.D. 13.75 

N.D. 13.93 

N.D. 9.46 

.0022 13.02 

N.D. 

N.D. 

15. 11 

14.54 

NOTE: (I) Samples collected on May 28, 1986; 
Laboratory analysis reported on June 9, 1986. 
Detection Limit of 002 ppm. 
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WELL NUMBER 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

(PCP) 
ppm 
N.A. 
N.D. 

TABLE I:r 1-6 

TIM!! OIL CO. 

GROUNDWATER ANALY'TICAL RESULTS 

(AUGUST 29. 1986) 

STATIC WATER LEVEL pH 
(FT BELOW TOP OF CASING) 

14.06 6.80 
15.07 6.70 

DRY N.A. 
14.48 6.53 
15.22 6.54 
15.44 6.57 

DRY N.A. 
11.28 6.91 
14.75 6.77 
25.70 N.A. 

• CONCENTRATION OF PENTACHLOROPHENOL 
• PARTS PER MILLION 
- NOT AVAILABLE 
• NOT DETECTED 

[PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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FRIEDMAN & BRUY A. INC. 

ENVIRONMENTAL CHEMISTS 

~ate of Report: March 13, 1991 
Date Submitted: March 4, 1991 
?roject: 03-123 N.W. Terminal, P.O. ~17241 

RESULTS OF ANALYSES OF THE WATER SAMPLES 
FOR PCP (PENTA) 

Results Reported as mq/L (ppm) 

Sa~:::lle it 

3123-0227-MW-K 

3 ::. 2 3 - 0 2 2 7 - M"w - I 

3l23-0227-MW-H 

3123-0228-MW-L 

3123-0228-MW-J1 

3123-0228-MW-J2 

1123-0228-MW-J3 

3123-0228-MW-Bl 

3123-0228-MW-B2 

3123-0228-MW-M 

3123-0227-MW-G 

Quality Assurance 

Met::'od Blank 

3123-0228-MW-M 
(Duplicate) 

3l23-0228-MW-M 
(Matrix Spike) 
Spiked @ 5 ppm 
Percent Recovery 

3123-0228-MW-M 
(Matrix Spike Duplicate) 
Spiked @ 5 ppm 
Percent Recovery 

PC? (PENTA) 
(ppm) 

<1 

<1 

<1 

<1 

60 

1 

<1 

<' 

1 

4 

1 

<1 

1 

135% 

210% 
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Deoth in Feet. 

o - 1-1/2 

3-1/2 - 5 

0-1/2 - 10 

10 - 13 

lj-l/' - 1;) 

15 - 1S-1/2 

1S-1/2 - 20 

20 - 23-1/2 

23-1/2 - 25 

2S - 28-1/2 

28-1/2 - 30 

30 - 32-1/2 

32-1/2 - 3S 

35 - 37-1/2 

37 -1/2 - 39 

39 - 42-1/2 

';2-1/~ - -15 

·:5 - .17-1/2 

.7-1/2 - ~9 

FIGURE r-4 

BORr~G lOG \.JELl 4 

Soil Oescriotion 

Light brown gravelly sand. moderately compac~ed. 
moist (shovel sample) 

--Oark brown gravelly sand. moderately compacted. 
moist. split spoon sample (5.5. sample) 

Light brown gravelly sand. in contact with blue 
gray gravelly sand. moderately compacted. moist 
(5.5. sample) 

Gravelly sand 

Light blue gray gravelly sand. modera~~ 
co~paction. saturated (5.5. sa~ple) 

Grave lly sand 

Light blue gray gravelly silty sand with a clay 
lens. ooderately cocpacted. saturated (S.S. 
sample) 

Gravelly silty sand with clay lens 

Light gray gravelly silty fine sand with minor 
clay lens. mOderately compacted. saturated (5.5. 
sample) 

Fine sand 

Light gray ~dium to fine sand. 3-1/2" thick 
clay lens. saturated (5.5. sample) 

Medium to fine sand with clay lenses 

Light gray medium to fine sand. minor clay 
lenses. saturated (S.S. sample) 

Hedium to fine grained sand 

Light gray medium to fine sand (S.S. sample) 

Light gray medium to fine sand 

Light gray medium sand grading to fine sand with 
depth. minor clay lens (5.5. sample) 

-rine sand. saturated 

Light gray sandy silt grading to light gray 
-sl1ty fine sand (5.5. sample) 
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DRlWNG "'£THOO 

TOP OF CASING ELEVATION ___ _ 

o 

8 

.'-'-____ ••• t _ ............ 1....,;.\ ... 1 

30 

DAn:: 

GEOlOGIC LOG 
~..)~ 

". . GROUNO SURFACE fJ..£VATION 
L 

\S1OV:W-
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nc.u.. \JUMt"'U: IIUN FORM 

ORlWNG wE1liOO 

Yt£U. COMPLEllON 

ITOP OF CASING ELEVAnON ___ _ 

I 
K 

B 

A BORING OEPnt FT. 
BOA1NO 0tAWE1"ER-- It. 

B ~ 0EPlH FT. 
C ~ S110CUP FT. 
o BUH< tNlERVAL-FT. TO_FT. 

Bl.ANK OI~ It. 
E SCREEN INltRVAL-FT. TO_FT. 

SCREEN OIAWETER It. T"t'P£/SLOT SlZE ____ _ 
F S1.T TRNt ~ FT. 
G ~ SEAl FT. 
NA~ ______ _ 

H aa.TCNl£ SEAl FT. TO_FT. 

0 
-
-
-

5 
-
-
-
-

10 -
-
-
-
-

15 ---
..... 
.... 

20 -
-
"--... 

25 --... 
... 
... 

JO .. ... 
.... 
-I 

... 
35 -... 

-
-... 

40 -
-
-
--

45 --
:"' 

-
-

- -" J C; 

.~ 

· . 

.. 
· . 
· . 
. !l. 
· . 
· . . 
• . . . :.. 

T { I 

OA1£ IZ-I-gg 

GEOLOGIC LOG 

GROUND SURFACE EUEVAnON 

"- 1'1 .... -'; ~~ ~j~ 

_ f1:" ~ jr2"J-~. -k "--:-/ ../J"'e ~ ·-c./ ~ 
- .... - p*6i.kf rwd= L r' se-d."_~_.-I- ."rd:-.. J ' t' 

_ 5~.' ~J:--k ~t' _dc-J<!"' S-C.Jr'-pe~/eJ""" 
. .-

C>~,.., 

I SANC)PAQ(_FT. TO_FT. 50-

~~ ------- ~-----~----------------------------------------------~ J IOTTOW SEN FT. TO_FT. 
NA~ ___________ _ 

K PftOT£cmt: CASINO FT. 
W/ LoaaNO eN' ...J -2. 

L snc::KUP FT. 
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ORn..LJNC "En.OO 

- \\fll CO..,PLEllON 

TOP OF CASING ELEVo4nON ___ _ 

I I 
1Pff'~~ __ .-.L. K 

~ 

B 

nc.w.. \",VMr-1..C 1IVI'4 rU~M 

5 

10 

15 

20 

25 

- -, , 
• , 

-, 

--}' 
.1 -j 
, . i 
; -l , .. 
. ! i 
- "" • : - I 
-I .; 
: ' 

0041£ 1-3-&7-

GEOlOGIC LOG 

C<J- f,-~.':c. __ 0- d~t!'"l'e_ .. -) v.;: r~v;c.-"5 
drrll ..... ') fz, Zo''J r a..., /~-I-~. 
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DR1lJ..JNG .. EniOO 

~ COMPLETION 

P OF CASING EL£vAnON ___ _ 

10 

15 

B 

20 

2S 

JO 

A BaaHG OE:P~ FT. 
8ORSNO 0lAWEltlL- It. 

B wnJ.. OEPllot FT. 40 
c wnJ.. S1lO<UP fT. 
C BlANK IN1t:RVAL-FT. TO_ FT. 

SLAM< Of~ IN. 
E SCR£EN 1Hli:RVAL-FT. TO_FT. 

SCREEN 0IAW£1!Jt IC. .. Co 
~~TS2E _________ ~ 

F' Sl.T fRNI ~ FT. 
G -.u. SEAL fT. NA1'EIUL: ______ _ 

H BEKTtHTE SEAl FT. TO_fT. 
I SN«JPAQ(_fT. TO_fT. 50 
~~ -----------

J 8OT1'OM SEN fT. TO_FT. 
NA~ _________ _ 

K Pft01'[cn\<£ CASINO fT. 
W/ LOaCINO . eN' 
Sl1CKUP fT. 

-
. 

. 

__ ............ ...., .• 'V", .. 

. 
~ . . , 

• . 

·rl· 

DArr /Z-I-8& 

GEOLOGIC LOG 

Sa..-~ " r-4J~~"'/"':; d~«fc/ 

c;.rj $"j./. Jo Vj (h.e S~c!; Cb ... -I....' .. ) 
a-"~ .{7~c.kr ~b~ ./Jj,-.rr err C" 

~I" 

\sroVlOF" 
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The following guidanc. is ba~.d on eh. ·Unconeroll.d HazardoU3 Vasee Sica 
Ranking syst.m. A Us.rs ~ual·. originally published in eh. July 16. L982. 
fed.ral R.gi~t.r (40 CFR. Pare 300. Appendix A). This docum.ne should be 
con~ult.d for a thorough explanaeion of ehe eoxlciey/p.rsiscence 
evaluation. 

Ioxiciey and Persistence have be.n combin.d in eh. matrix b.low because of 
ch.ir important r.lationship. To det.rmin. ch. overall value for chis 
combined faccor. evaluate .ach faccor indiVidually ~ di~CU3sed below. 
Maech ch. individual valu.s ~sign.d wich ch. valu.s in th. maerix for ehe 
combined racing faccor. Evaluac. ch. coxicicy and p.rsiscenc. of several of 
the most hazardo~ substances ae ch. facilley independ.ncly and eneer only 
ehe high.st scor. in ch. macrix b.low: 

ValU4 for Pershtence 

Value for Toxlcicy Q 1 2 3 

a 0 0 0 0 
1 3 6 9 12 
2 6 9 12 15 
3 9 12 15 18 

Persls;epc. of .ach hazardo~ substanc. is .valuated on ies 
biodegr,dabiliey ~ follows: 

Sub·unc;· 

Easily biodegradable compounds 
Straight chain hydrocarbons 
Subseituced and och.r ring coarpounds 
Meeals. polycyclic coarpounds and 

halogenat.d hydrocarbons 

o 
1 
2 

3 

Ioxiciey of each hazardo~ subscanc. being .valuaeed is given a value using 
ehe rating scheme of Sax 2 or ch. National Fir. Proteccion Associaeion 
(NFPA) 3. ~.ign a valU4 .. fo11av.: 

Ioxicity 

Sax level Q or 
Sax lev.l l or 
Sax level 2 or 
Sax l.v.l 3 or 

NFPA l.v.l 0 
NFPA lev.l 1 
NFPA lev. 1 2 
N'FPA lev. 1 3 or 4 

Aa,imed, ValU4 

o 
1 
2 
3 

1 JRB ~sociat •• , Inc., M.thodology for Ratine the HaZArd Potential for 
Vasto pisposal Slt.s, Kay 5, 1980. 

2 Sax, N.r .. OlnletoUl Prop.r;i.s of In~trlal Kat.rials, Van Noscrand 
Rheinhold Company, N.w York. 4th Edition. 1915. 
Sax, N.r., p1nl,roUl Prop.t;i,s of IndUjcri.l Kat.ria13, Van Noserand 
Rh.inhold Company, N.w York, Sth Edicion. 1979. 

3 Naeional Fir. Proe.ction ~.ociaeion.· National Fir. Cod •• , Vol. 13. 
No. 49, 1977. 
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